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ABSTRACT

The Confederated Tribes of the Colville Reservation in Washington state 
have prepared an updated Integrated Resource Management Plan (IRMP). 
Five management alternatives were considered and a preferred alterna-
tive was chosen by the Colville Business Council. The potential environ-
mental impacts of timber harvesting, grazing and agriculture are assessed 
in relation to the five alternatives in this Final Programmatic Environmen-
tal Impact Statement. Environmental impacts documented by the Tribes 
and BIA resource managers during the previous planning period provid-
ed a basis for assessing the likely impacts of the new IRMP that enhances 
and improves the management goals and objectives of the previous IRMP.

Shrub-Steppe along the Columbia River 
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Executive Summary

Executive Summary

This Final Programmatic Environmental Impact Statement (FEIS) assesses the environ-
mental and socioeconomic effects associated with implementation of the 2015 Integrated 
Resource Management Plan (IRMP) for the Colville Indian Reservation. The 2015 IRMP 
replaces the 2000 Plan for Integrated Resources Management that was scheduled to ex-
pire at the end of 2014. 

The 2015 IRMP provides management goals and objectives for the Colville Reservation’s 
natural and cultural resources. The IRMP also integrates the supporting management 
plans for the Reservation’s forest, rangeland, agriculture, watershed resources (soils and 
water), air quality, fish & wildlife and habitat, parks, and cultural resources (historic, ar-
cheological, and traditionally important plants).

NEPA Compliance
The Tribes’ forest resources comprise a large portion of the trust lands of the Colville 
Reservation and provide a major source of revenue and employment for the tribal gov-
ernment and the community. Timber harvesting under tribal and BIA management at this 
scale constitutes a major federal action under the provisions of the National Environmen-
tal Policy Act (NEPA) and necessitates the preparation of a Programmatic Environmental 
Statement (EIS).

This Programmatic EIS presents an environmental and socioeconomic overview of the 
likely environmental consequences of the IRMP’s goals and objectives as a basis for de-
termining more site specific effects in subsequent Environmental Assessments for specific 
projects such as timber sales.

Alternative Management Strategies
The IRMP Core Team held a series of workshops in 2014 to identify alternative manage-
ment strategies and to prepare a recommendation to the Colville Business Council desig-
nating a preferred alternative. 

Integrated Resource Management Alternatives 
1. Continue the Current Management Strategy 
2.  Enhance and Improve the Current Management Strategy (Preferred Alter-

native) 
3. Concentrate on Forest and Rangeland Health Problems 
4. Expand Forest and Livestock Production 
5. Eliminate Timber Harvesting and Livestock Grazing
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The Preferred Alternative
In the 2014 Community Survey, respondents were asked to choose the management alter-
native they preferred. The majority (53%) preferred Alternative 2 to enhance and improve 
the Tribes’ current management strategy. The second largest response (45%) was for Al-
ternative 3 to concentrate on forest and rangeland health problems. 

The IRMP Core Team chose Alternative 2 as the preferred alternative to be developed as 
the new IRMP. The team, which includes the Tribes’ natural resource managers, felt that 
the expiring IRMP had established an effective integrated resource management strategy 
and that enhancements and improvements to the plan that would better address envi-
ronmental issues, would ensure progress in achieving the Desired Future Conditions in 
compliance with the Tribes’ Holistic Goal. 

Analysis Methodology
This Programmatic EIS considers the potential environmental impacts of the five manage-
ment alternatives, based on data and information gathered in the IRMP planning process 
over the previous two years. The Tribes’ natural resource programs have been monitor-
ing and analyzing resource conditions for the 2000 – 2014 period during which the 2000 
IRMP was implemented. Inventories of forest and rangelands, assessments, and surveys 
provided valuable information for the development of the 2015 IRMP and this EIS. 

The IRMP Core Team compiled this information into a Resource Assessment, identifying 
management issues and concerns regarding natural and cultural resources on the Reser-
vation. The 2014 Community Survey of the Reservation community provided informa-
tion on how natural resources are used by the community and the community’s concerns 
and priorities regarding the management and use of natural resources on the Reservation.

The status quo Alternative 1 and the enhanced and improved Alternative 2 are expect-
ed to have similar effects on the Reservation environment as those documented during 
implementation of the 2000 IRMP over the last 15 years. The analysis of monitoring and 
assessment data from that period informs this EIS and provides a basis for assessing the 
relative environmental impacts of the five alternatives under consideration.

Environmental Consequences

Watersheds and Open Ground Equivalency Analysis
The ability of a watershed to absorb the changes brought about by natural as well as 
human caused events and yet recover to a stable former state is a measure of its stability. 
Stability in this sense is defined by the interaction of geology, soils, vegetation, climate, 
and a range of other factors. From this principle has come the concept of an open ground 
equivalency (OGE) threshold or tolerance value as the point beyond which there is a high 
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risk that recovery potential may be permanently impaired through changes in specified 
physical, chemical and biological factors brought about by management activities or nat-
ural events.

The Environmental Trust Department’s 2014 Hydrology Report developed OGE thresh-
olds for watershed management units on the Reservation. These were compared with 
harvest data provided by the Forestry Program for the 1990-2014 period. 

Harvest treatments during that time affected 159 of the 209 watershed management units 
(WMU) of the Reservation. Of those 159 WMUs, 141 had harvest activity that resulted 
in ground disturbances below the low end OGE threshold value, and 6 of the 159 units 
had harvest activity that resulted in ground disturbances between the low and high end 
thresholds. The remaining 12 WMUs had harvest levels resulting in ground disturbances 
exceeding the high end OGE threshold. Of those, 11 were less than 25 percent over the 
high end threshold.

OGE thresholds were also developed for wildfires, which have a dramatic effect on the 
amount of ground disturbance, and in many cases, greatly exceed the acreage impact of 
timber harvesting within a given watershed management unit.

The 2014 Hydrology Report also provides a sensitivity rating system as an index to ground-
based disturbances in a watershed. It is a function of the inherent watershed sensitivity 
and the spatial extent of ground impacts such as soil compaction and displacement. The 
study recognized road density as an indicator to the amount and extent of ground distur-
bance for other activities and to soil and water-related resource degradation.

The Environmental Trust Department completed an inherent watershed sensitivity anal-
ysis to determine the historic conditions and susceptibility of Reservation water-sheds for 
soil disturbance, surface runoff resulting in low water storage, and erosion prior to the 
timber harvesting, livestock grazing, and fire suppression management practices of the 
20th century. The analysis revealed that watersheds in 12 of the 15 Resource Management 
Units (RMU) are currently more sensitive than historically, and specifically Twin Lakes, 
Lower Sanpoil River, Upper Sanpoil River and Omak Creek RMUs are most influenced 
by potential adverse road-related impacts. Lower Sanpoil River RMU has the highest 
current sensitivity, and Lower Sanpoil River and Ninemile Creek RMUs have the highest 
inherent sensitivity.

Timber Harvest
The projected harvest volumes for the next fifteen years, under the Preferred Alternative 
2 would be similar to the previous planning period 2000 - 2014. Consequently, both Al-
ternatives 1 and 2 would include this level of harvest. Alternative 3 would have a lower 
harvest level due to the focus on forest-wide thinning, but would affect over twice as 
many acres each year. Alternative 4 would increase the harvest level to 100 million board 
feet and 11,100 acres. Alternative 5 basically ends commercial timber harvesting, with the 
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exception of forest treatments performed by BIA in fulfillment of fiduciary responsibili-
ties, especially on forested allotment lands.

Continuous Forest Inventory analysis revealed that continuing an Annual Allowable Cut 
(AAC) level of 77.1 MMBF under Alternative 1 would not be sustainable with a 100 to 
120-year rotation age. The preferred alternative reduces the rotation age to 80-100 years 
in order to ensure sustainability over the long term. Although Alternative 3 has a lower 
AAC (58 MMBF), the forest-wide thinning approach does not provide a predictable re-
cruitment of new age classes and may not be sustainable in the long-term. Alternative 
4 would significantly increase the annual harvest to 100 MMBF, well above the level of 
sustained yield determined for the 2000 and 2015 IRMPs. The expanded harvest level 
would not be sustainable in the long run and would likely result in significantly reduced 
harvest levels in the future.

Annual Allowable Cut by Alternative
Alternative AAC (MMBF) Acres

1: Status Quo-2000 IRMP 77.1 8,589
2: Enhanced & Improved IRMP 77.1 8,589
3: Forest & Rangeland Health 58.0 17,269
4: Expanded Production 100.0 11,100
5: Eliminate Harvest & Grazing 0 0

The reduction in available stands of harvestable timber due to the 2015 wildfires, has 
the potential to increase the number of watersheds where timber sale acreage exceeds 
the prescribed OGE threshold. This will be true, particularly for Alternatives 1, 2, and 4. 
Alternative 4, which has a 100 MMBF annual allowable cut, would likely involve signifi-
cantly more instances of OGE threshold exceedances than Alternatives 1 and 2. 

Although it affects more acres, Alternative 3 would likely have somewhat less of an effect 
than Alternatives 1 and 2, as it involves forest-wide thinning with a lower OGE factor. 
Alternative 5, which ends commercial forestry and grazing, would not have significant 
watershed ground disturbance, although with reduced forest practices, particularly thin-
ning and fuels reduction, there may be more of a threat of catastrophic fires that would 
likely exceed the OGE thresholds.

The Forestry Program has indicated that the harvest volumes will have to be achieved 
from a smaller merchantable standing inventory during the 2015 IRMP planning period 
and that project areas unaffected by the 2015 fires will be reassessed to determine where 
additional volume can be achieved with the least amount of disturbance to watersheds. 
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Forest Access Roads
Roads are a main cause of soil erosion associated with commercial activities in water-
sheds. Roads change soil density, temperature, soil water content, dust, patterns of runoff 
and sedimentation, and surface water flow. The transport of sediment increases as soil 
surfaces are exposed. Roads are a major source of sediment transport into surface waters 
when improperly located, constructed or maintained. Road construction and the lack of 

continued maintenance can have a larger and lon-
ger-lasting impact on streams than the timber har-
vest project for which roads were built.

The road inventory conducted during 2004-2013 
identified almost 1,900 problematic stream crossings 
on the Reservation. Timber sale contracts provide an 
opportunity for the Tribes to require replacement of 
culverts that are malfunctioning or improperly de-
signed and to reconstruct or relocate forest access 
roads that are inappropriately located or in disre-
pair. The establishment of a new Forest Road Man-
agement Plan is intended to reduce erosion from 
roads that have not been maintained for many years.

Under Alternatives 1-4, forest roads are to be designed and maintained with proper drain-
age features and culverts. Alternative 3 gives added emphasis to the restoration of water-
sheds with attention given to legacy stream crossing problems and livestock impacts on 
riparian zones, however, this alternative significantly increases forest access road activity 
due to the greater number of affected acres and a likely increase in road miles.

Due to expanded timber harvesting, Alternative 4 would likely increase road construc-
tion activity, resulting in greater soil disturbance and erosion than the other alternatives. 
Alternative 5 would not require significant road construction as it effectively ends timber 
harvesting.

Water Quality
According to the Environmental Trust Department, current information indicates that 
water quality within the exterior boundaries of the Reservation is not “impaired,” but 
concerns do exist that require further action. Turbidity levels may not exceed tribal stan-
dards, but may be high enough to degrade wildlife habitat, a key use under all water 
classes. Coliform bacterial levels may be causing serious damage to water quality or may 
be completely insignificant. Additional monitoring is needed to better understand bacte-
rial levels and their sources in order to more effectively address the issue. The Environ-
mental Trust Department feels that all watersheds are capable of attaining and maintain-
ing tribal water quality standards.

Forest Road
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The 2014 Hydrology Report states that surface water quality commonly exceeds stan-
dards set by the Tribes. Past records and recent tests indicate that segments of many flow-
ing water bodies fail to meet EPA and tribal water quality standards for temperature, dis-
solved oxygen, bacteria (fecal coliform) and turbidity. Recent assessment reports indicate 
that more than a quarter, and as high as forty percent, of all monitored streams experience 
standard criteria exceedances or levels of concern for these parameters. 

Violation of standards occur mostly in summer months, when water temperatures exceed 
standards, dissolved oxygen levels fall below minimum standards, and fecal bacteria 
counts become concentrated during low flows. Turbidity values typically are highest in 
the spring during periods of increased runoff and erosion, particularly in watersheds af-
fected by stream-adjacent land use activities.

In general, Reservation groundwater quality meets 
drinking water standards established by the EPA 
and Washington State Department of Health. Most 
exceedances occur infrequently and do not reflect 
consistent water quality problems.

Exceedances of water quality standards are likely to 
continue under all of the alternatives, however, due 
to the concern that surface waters are not provid-
ing fully beneficial conditions, efforts will continue 
to reduce erosion, protect riparian vegetation, and 
manage livestock grazing to reduce fecal coliform 
exceedances. 

Alternative 3 could feasibly realize quicker reductions in stream crossing related erosion, 
however the forest-wide thinning activities will involve the greatest number of acres re-
quiring access via the forest road system. Alternative 4 would likely increase the number 
of exceedances of water quality standards, due to the substantial increase in timber har-
vesting and livestock grazing.

Alternative 5 would greatly reduce ground disturbance and grazing impacts to riparian 
zones and water quality by ending most timber harvesting and livestock grazing. How-
ever, impacts to stream water quality from wildlife, roads, septic systems and other hu-
man activities will continue.

Under all alternatives, the expansion of agriculture on the Reservation will tend to in-
crease the use of chemical fertilizers, pesticides and herbicides that will affect water qual-
ity as they drain into streams and boundary waters.

Twin Lakes
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Air Quality
During implementation of the 2000 IRMP, air quality was generally good. Recent air qual-
ity index ratings for area communities show that the percentage of good days in Incheli-
um ranged from 86% to 99%, Nespelem ranged from 87% to 98%, and Omak ranged from 
70% to 95%. The primary reason for lower air quality readings is smoke from wildfires 
during the warmer months and from wood stoves during the winter months when inver-
sions occur.

Wildfires will continue to play a dominant role in air quality on the Reservation under 
all alternatives. Both Alternatives 1 and 2 address the need to reduce fuels with forest 
thinning and regeneration intended to prevent wildfire from becoming catastrophic. Al-
ternative 3 places added emphasis on forest thinning. Alternative 4 would increase the 
amount of regeneration and forest thinning that could help reduce wildfire threat on for-
est lands. Alternative 5 would effectively end timber harvesting and would likely allow 
fuels buildup to increase more than any of the other alternatives.

Point source emissions from the Omak mill will likely continue under Alternatives 1-4. 
There is also the possibility, given an increase in demand for forest products, that the 
Colville Precision Pine facility could reopen. This would add over 600 tons per year of 
pollutants to the air in the Omak airshed in addition to the over 700 tons per year emitted 
by the Omak mill. Alternative 5 could threaten the viability of the mill and, if it closed, 
point source air emissions would be reduced significantly.

Under all alternatives, the effects of wood stoves on the Reservation’s air quality will 
most likely continue for the duration of the 2015 IRMP.

Fish & Wildlife
Threatened and Endangered Species
Chinook Salmon (Oncorhynchus tshawytscha), are listed as endangered and are found in 
the Okanogan River and Omak Creek. Steelhead Trout (Oncorhynchus mykiss) are also 
found in the Okanogan River and Omak Creek, an area designated as critical habitat for 
this federally threatened species. The North American Lynx (Lynx canadensis) is listed as 
a threatened species and has been seen on the Reservation. The Lynx has suitable habitat 
in the Reservation’s high altitude wilderness areas. 

The Gray wolf (Canis lupus) is listed as endangered by both the U.S. Fish & Wildlife Ser-
vice and the State of Washington, however, the federal listing excludes the eastern third 
of the state. In 2008, the first resident pack in Washington since the 1930s was document-
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ed in Okanogan County. Since that time, wolves have continued to naturally recolonize 
the state and two small packs are established on the Reservation.

The grizzly bear (Ursus arctos horribilis) is listed as a threatened species under the En-
dangered Species Act and endangered by the State of Washington. Since some suitable 
habitat may be present, grizzly bears are assumed to be present as infrequent transients 
through the Reservation.

Reservation Fisheries
The Fish & Wildlife Department has several programs to enhance the Reservation’s fish-
eries, with efforts to improve water quality in lakes, control non-native predator species, 
and to mitigate losses of anadromous fish caused by the construction and operations of 
the Chief Joseph and Grand Coulee Dams. Habitat restoration and protection activities, 
such as restoring fish passage barriers, fencing, riparian planting, stream bank and habi-
tat restoration have been implemented and are monitored.

The Fish & Wildlife Department’s efforts during the last planning period have been suc-
cessful in improving fish habitat and in providing fish for tribal subsistence. The 2014 
Community Survey revealed that 73 percent of respondents fish in the Reservation lakes, 
rivers, and streams. Over half of those indicated that fish is an important source of food for 
their families and 75 percent believe that the Reservation waters are adequately stocked 
with fish.

Under all of the alternatives, these efforts by the Fish & Wildlife Department should con-
tinue to make progress improving fish habitat. Alternative 4 (Expanded Forest and Range 
Production) which would involve increased ground disturbance, would likely increase 
the instances of fine sedimentation in streams affected by harvest activity. 

Restoration activities directed at problematic stream crossings that are currently funded 
through the Restoration Plan may ultimately be reduced under Alternative 5 due to re-
duced tribal revenue resulting from the lack of timber sales.

Wildlife Populations
Wildlife populations are impacted by timber harvesting, roads, and livestock grazing. 
Elk, deer, moose, and bighorn sheep are an important part of Colville tribal culture, pro-
viding subsistence and spiritual values to tribal members and their families. The Fish & 
Wildlife Department conducts annual big game aerial surveys during years when winter 
weather is favorable for observing animals and when funding is available. These surveys 
provide population composition and species abundance data for white-tailed deer, mule 
deer, elk, moose, bighorn sheep, and feral horses on the Colville Reservation.
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An important goal of the Fish & Wildlife Department is to ensure that big game animals, 
particularly deer, elk and moose are available to tribal members to provide subsistence 
food sources and to ensure the continuation of hunting as a traditional cultural activity. 
Observed and model estimates of big game populations since 2002 indicate that the Fish 
& Wildlife Department has been successful in ensuring that these important animals on 
the Reservation have viable populations. The surveys indicate that deer, elk and moose 
are showing a gradual increase in populations over time.

The Fish & Wildlife Department also monitors the 
bighorn sheep population that were successfully 
reintroduced on the Reservation. Observed num-
bers indicate that between 2010 and 2015, the big-
horn sheep population has increased from the very 
small original number with each survey, and has 
allowed the first official tribal member hunt of big-
horn sheep on the Reservation.

The Colville Indian Reservation has the largest, 
most stable sharp-tailed grouse population re-
maining in the state. The sharp-tailed grouse pop-
ulation has been surveyed since 1979 and is cur-
rently considered to be self-sustaining. However, 
increases in livestock grazing or other agricultural 
use that eliminates habitat, has the potential to re-
duce breeding success and threaten the viability of 
the species on Reservation lands

Under Alternatives 1 and 2, the efforts of the Fish & Wildlife Department will continue 
and should result in continued stability and growth of monitored game species. The ef-
fects of the forest road system and disruptions from timber harvest activities will contin-
ue, however, the continued use of the Project Proposal Process (3P) and adaptive manage-
ment practices, ongoing restoration activities, and the maintenance of game reserves and 
mitigation lands should ensure habitat viability.

Alternative 3 involves forest-wide thinning on over 17,000 acres each year, twice the acre-
age affected by Alternatives 1 and 2. This alternative would tend to increase the amount 
of activity on forest access roads, which increases the stress on game animals. Alterna-
tive 4 would have a similar effect of an increase in forest road activity, combined with 
increased competition from greater numbers of livestock. Both alternatives 3 and 4 have 
potential to cause habitat loss and fragmentation.

Alternative 5 would essentially end commercial timber harvesting and livestock grazing. 
The resulting reduction in forest road use and lack of competition from livestock grazing 

California Bighorn Sheep
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would benefit wildlife. The loss of revenue from timber harvesting might compromise 
the Tribes’ restoration and maintenance programs in the long run.

Vegetation
Threatened and Endangered Plants
The federal List of Threatened and Endangered Plants includes 
two plants: Ute ladies’ tresses (Spiranthes diluvialis) and Two-
spiked moonwort (Botrychium paradoxeum). Ute ladies’ tresses 
is listed as a threatened species and is rare throughout its range 
and is not known to occur on the Reservation. Two-spiked moon-
wort is listed as a species of concern and is also rare throughout 
its range. It is difficult to detect because the plants are often hid-
den under other vegetation. No occurrences of these plants have 
been documented on the Reservation.

Forest Species Composition
Historically, the forest landscape of the Colville Reservation was much different than it is 
today. Early descriptions often refer to an open, park-like setting of large Ponderosa pine 
trees with an understory of productive grasses. 

Dense stands of smaller trees characterize today’s forest. Fire sensitive species such as 
Douglas fir and subalpine fir are more common, often forming dense understories that 
compete strongly with the dominant overstory for limited resources. The change in spe-
cies composition and structure over time has resulted in significant forest health con-
cerns.

The ecological change in the forest created numerous management challenges for the 
Tribes’ natural resource programs. Desired species such as western larch and pondero-
sa pine, that are more resistant and resilient to fire, require a lot of sunlight (as they are 
shade intolerant) to establish and grow. In order to restore the forest to a more historic 
species composition, an even-aged management strategy was prescribed in the IRMP.

Leaving large trees and habitat patches has been the primary strategy for regenerating 
the forest under the IRMP. Although this strategy reduced the available harvest volume, 
it more effectively fulfilled the economic goals of the Tribes’ forest products industry 
while maintaining a visually appealing landscape that would meet the Desired Future 
Conditions.

Traditional Cultural Plants
Timber harvesting, livestock grazing and wildlife can damage important plants such as 
huckleberries. During the project planning process (3P), harvest planners and cultural 

Ute’s ladies-tresses



26 27FinalProgrammatic EIS Programmatic EISFinal

Executive Summary

plant specialists attempt to avoid important gathering areas by adjusting timber sales or 
by scheduling, for example, in winter when snow and frozen ground provides some pro-
tection for plants. Tribal members have their favorite gathering areas on the Reservation 
and many prefer not to divulge their location. This makes it difficult to protect these areas 
when their significance and location is not known by resource managers.

Rangeland Forage
Based on the 2015 range inventory, the Reservation range units produce over 273,000 tons 
of forage each year. Not all of this forage is accessible for grazing due to steep slopes and 
lack of watering points. Only about 25 percent of shrub-steppe and 50 percent of forest 
forage are considered to be accessible for livestock grazing. In addition, the Range Pro-
gram maintains a forage utilization standard called “take half/leave half” that reserves 
forage and habitat for wildlife. 

Allowing for these factors, a potential capacity 
of 282,368 animal unit months (AUMS) would be 
available and, with intensive management, could 
support over 47,000 head of livestock. This would 
require extensive fencing, watering facilities, and 
sufficient manpower to manage rotational grazing 
practices.

For these reasons, less than 80,000 AUMs were des-
ignated for livestock grazing under the 2000 IRMP, 
which would have allowed up to 13,000 head of 
livestock on the Reservation’s range units. This lev-
el of grazing was never realized and in 2015 only 
23,000 AUMs were actually permitted, representing 
less than 3,800 head of livestock.

Overgrazing damages the long-term productivity of rangeland forage and allows nox-
ious weeds to invade. Out of forty-eight range units, only four have been identified as 
heavily grazed. These range units are on the west side of the Reservation in lower eleva-
tion sagebrush steppe ecological sites that are infested with cheat grass.

The Range Program assesses forage production with measurement plots located through-
out the Reservation rangelands. Measurements were taken in 1985 and in 2012. There 
were 104 measurement plots that were measured in both inventories. Of these, 54 showed 
higher production in 2012 than 1985. In comparison, 50 plots showed a lower production 
in 2012. Total production for these 104 plots shows approximately 8 percent less produc-
tion overall in 2012 compared to 1985.

Rangeland



28 29FinalProgrammatic EIS Programmatic EISFinal

Executive Summary

The significance of the slightly lower production of these 104 plots is not clear. Livestock 
numbers have declined since 1985, whereas deer populations have increased. An increase 
in noxious weeds can contribute to a reduction in forage over time. Wildfires can further 
allow noxious weeds to crowd out native species. 

Weeds are easily established in highly disturbed sites such as roadsides, trails, cat lines, 
and in overgrazed or over harvested areas. Even well managed land in good condition 
is susceptible when natural disturbances such as fire, open niches in a plant community, 
and grazing animals distribute plant parts and seeds.

During the previous planning period, livestock grazing has played an increasingly less 
dominant role in the Reservation economy. Only 8% of respondents to the 2014 Commu-
nity Survey indicated that they grazed livestock on the Reservation’s rangelands. The 
survey asked about the community’s general feelings toward cattle grazing on the Res-
ervation. Thirty-four percent (34%) of respondents felt that grazing was an important 
source of income for tribal ranchers and allotment owners, and 34% of respondents felt 
that livestock and wildlife grazing are essential to maintain rangeland health and pro-
duction.

Under Alternatives 1 and 2 (Enhanced IRMP), the Forestry Program will continue to re-
store ponderosa pine and western larch to the Reservation’s forest. Although the for-
est-wide thinning activity of Alternative 3 (Forest and Range Health) would show prefer-
ence for retaining ponderosa pine trees, it would be much less effective in returning the 
forest to historic conditions or to effectively control insect and disease problems. Alter-
native 4 (Expanded Forest and Range Production) would also promote the restoration of 
desired tree species. Alternative 5 (No Timber Harvesting and Grazing) would not restore 
desired species and would likely result in an increase in insect and disease problems. 

Under Alternatives 1-3, livestock grazing would continue at the current level of approx-
imately 3,800 head of cattle. If current trends continue, that number may decrease over 
time. Forage production would not be expected to change significantly. The Range Pro-
gram would continue to maintain and improve grazing infrastructure, including fenc-
ing, watering and salting facilities. Alternative 2 would have additional efforts to enforce 
permit requirements and provide educational outreach to permittees to encourage best 
management practices. 

Alternative 3 would rest heavily impacted range units for one or two grazing seasons 
allowing the forage to regrow, infrastructures could be reassessed for repairs or damages, 
and noxious weed control and replanting could take place during these rest periods. This 
alternative would involve additional cost for both the Range Program and permittees 
who would have additional infrastructure and transportation costs. 

Alternative 4 would increase the number of livestock grazing on the Reservation range-
lands. It would provide additional revenue for the Range Program as the majority of new 
permittees are expected to be non-member, off-reservation cattle ranchers paying full 
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market price. The increased revenue may be more than offset by a significant increase in 
management and compliance work. In addition, significantly more range infrastructure 
would be needed. The increase in livestock could potentially result in an increase in im-
pacts to forage productivity, traditional cultural plants, riparian areas, streams, and soils. 
Wildlife would experience increased competition for forage. Reintroducing sheep and 
goats could threaten the bighorn sheep that were once extirpated by sheep diseases. 

Eliminating grazing under Alternative 5 would force most of the small tribal livestock 
producers to sell their herds. Grazing infrastructure would be left to deteriorate unless 
funding was made available to remove it. Grasses and shrubs on the range would likely 
overgrow, increasing the risk of grass fires.

Cultural Resources
The History/Archaeology Program identifies cultural sites that may be affected by pro-
posed projects and coordinates with project proponents to avoid sites or develop appro-
priate mitigation measures. As part of the Project Proposal Process (3P), the program re-
views applications and participates in project planning for major natural resource and 
other projects on the Reservation. They contribute to the preparation of environmental 
assessments and conduct cultural resource surveys. Cultural plants that may be affected 
by natural resource projects are identified. 

The program conducts surface surveys of proposed 
timber sales, utilizing predictive models to identify 
high probability areas for archeological and cultural 
resources. With each harvest entry, a different area 
is surveyed with walking transects. The survey can 
also include subsurface investigation. During har-
vest, logging operators are required to report any 
archeological or cultural resources they may en-
counter. The History/Archaeology Program offers 
Cultural Resource Technician Training to Forestry 
staff and others every other year. Even with these 
precautions there remains a possibility that archeo-
logical and cultural resources may be inadvertently 
damaged by logging activity.

Culturally significant plants are important to the community, however the program 
hasn’t had a permanent staff to address plant resources. Under the Restoration Plan, in-
ventory work has been underway, managing an herbarium and monitoring traditional 
plant plots. Four tribal members are receiving training through the Restoration Plan for 
a five-year period. The program is seeking grant funding to continue the inventory and 
monitoring work after current funding runs out.

Rock Alignment
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A large majority of survey respondents (69%) indicated that they or their family members 
actively gather plants on the Reservation. Of those who gather, they were evenly divided 
between describing their access to these gathering sites as fairly easy (49%) or somewhat 
difficult (49%). Only 4% indicated that access to most sites was very difficult. A large ma-
jority of respondents (84%) have particular sites that they use regularly.

Respondents were also asked if their ability to gather plants and other natural resources 
have been impacted by land management practices or wildfire. The two most cited im-
pacts were wildfire (45%) and livestock and wildlife grazing (45%). Closed roads (42%) 

and timber harvesting (42%) were the second most cited 
impacts. Loss of access to particular sites was indicated 
by 35% of respondents.

Wildfires are the greatest threat to archeological and his-
toric resources. Alternatives 1-4 all include the risk of 
accidental logging damage to unknown sites, however, 
they all involve fuels reduction practices that will help 
reduce the potential for catastrophic wildfires. Alterna-
tive 5, which effectively ends commercial timber har-
vesting by the Tribes, would likely result in an increase 
in fuels buildup, creating greater risk of damage from 
wildfires.

Socioeconomics
The socioeconomic analysis focused primarily on the initial and final demand changes in 
output, employment, and labor income in the region that would result from the adoption 
of each of the management alternatives. 

Timber Harvesting
During the 2014 calendar year, the Tribes harvested approximately 60 MMBF of market-
able timber. This level of harvest facilitated approximately 400 direct full-time and part-
time employment positions in the areas of logging operations, trucking, the Colville Trib-
al Sort Yard, the Omak Mill, forest development, mechanical site preparations, and in the 
Colville Tribal and BIA forestry departments. Additionally, the Tribes’ Range Department 
employed 18 full-time and part-time employees and generated approximately $830,000 
in revenue through the issuance of grazing leases and permits.

The most significant and consequential IRMP input variable is the annual allowable cut 
and the resulting harvest schedule associated with each alternative. The level of harvest 
has a direct effect on the number of logging, trucking, milling, site preparation, and for-
est management employment positions in the regional economy. And, because 90% of 
stumpage revenue realized from harvest activities is paid into the Tribes’ General Fund, 

Fire Damaged Petroglyph.
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the level of harvest also has a significant impact on the number of jobs within the Tribes’ 
IT, social, and public works programs. Therefore, the level of revenue and output within 
each of these industries is also directly correlated to the harvest volume.

Total Timber Harvest Revenue 2015 - 2029
Alternative Annual Average Total Revenue

1: Status Quo-2000 IRMP $29,290,000 $439,300,000
2: Enhanced & Improved IRMP $29,290,000 $439,300,000
3: Forest & Rangeland Health $22,020,000 $330,340,000
4: Expanded Production $37,970,000 $569,550,000
5: Eliminate Harvest & Grazing $0 $0

Total revenues, generated in the timber harvesting process, include forest planning and 
management, sale administration, site preparation, harvest activities, and transportation 
of the harvested timber products to the mill. Approximately 90 percent of the revenue 
figures would be delivered to the Tribes’ General Fund, the remaining 10 percent plus 
approximately $20 per thousand board feet, would be utilized for forest management 
activities and future sale preparation.

Assuming that the annual allowable cut levels associated with management Alternatives 
1, 2, 3, and 4 are sufficiently high enough to allow the Tribes to meet their annual 40 
MMBF obligation to the Omak Mill, the effect on mill revenues and output between these 
alternatives would be negligible. However, the retention of large trees under Alternative 
3 could compromise fulfillment of the lease agreement with the mill. If Alternative 5 were 
to be selected, the Tribes would not be able to meet the annual 40 MMBF obligation to 
Omak Mill and would therefore default on their lease agreement.

Road Management
Under each of the management alternatives, the Tribes would set aside funding dedicat-
ed to the maintenance, closure, and decommissioning of forest roads over the fifteen-year 
planning period. To date, there are three potential sources of funding that would be used 
to facilitate a forest roads management program responsible for maintaining and mon-
itoring activities associated with forest roads: P.L. 93-638 Department of Transportation 
contract funds, the Restoration Plan settlement funds, and a tax imposed on fuels pur-
chased from the Tribes’ fuel sales locations. This funding is expected to begin in 2017, 
rising to an annual level of $6,000,000.
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Range Management
Under Alternatives 1, 2, and 3, it is assumed that current range utilization will continue 
over the 2015-2029 planning period. Because ranching profits are down due to the in-
creasing cost of operation and a diminishing regional interest in ranching, stocking rates 
are expected to remain low over the next fifteen years, barring a dramatic change in the 
industry or a significant alteration of the Tribes’ grazing policies as represented by Alter-
native 4.

Alternative 4 would produce a notable change in the level of grazing lease revenue be-
cause the Tribes would begin to allow off-Reservation non-tribal members to lease range-
lands for grazing purposes. The increase in grazing revenue is commensurate with open-
ing up an additional 40,000 AUMs per year and issuing grazing leases to off-Reservation 
non-tribal members.

Grazing Lease Revenue 2015 - 2029
Alternative Annual Average Total Revenue

1: Status Quo-2000 IRMP $830,000 $12,380,000
2: Enhanced & Improved IRMP $830,000 $12,380,000
3: Forest & Rangeland Health $830,000 $12,380,000
4: Expanded Production $1,390,000 $20,780,000
5: Eliminate Harvest & Grazing $0 $0

Finally, because Alternative 5 results in the complete discontinuation of range manage-
ment practices on the Reservation (and therefore the Range Management Program itself), 
this alternative would lead to a total loss of employment and economic activity associat-
ed with the Range Management Program.

Regional Economic Effects
The annual and cumulative employment impacts associated with each of the manage-
ment alternatives are summarized in the following table. Due to the identical harvest 
schedules, the number of employment positions sustained by Alternatives 1 and 2 would 
be identical.
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Direct, Indirect & Induced Employment 2015-2029
Alternative Annual Average Jobs

1: Status Quo-2000 IRMP 803
2: Enhanced & Improved IRMP 803
3: Forest & Rangeland Health 737
4: Expanded Production 937
5: Eliminate Harvest & Grazing 6

Alternative 3 would sustain a slightly lower level of employment, largely owing to a 
reduction in harvest volumes, though the impact of this reduction is somewhat damp-
ened by the enhanced non-commercial forest management practices under Alternative 3. 
Alternative 4 represents a significantly higher level of employment in comparison to the 
other four management alternatives; on average, primarily driven by increased harvest 
activities and the opening of Reservation rangelands to off-Reservation non-tribal mem-
bers for grazing. 

In theory, under Alternative 5, all employment positions related to the management of 
Reservation resources would be eliminated, with the exception of jobs created by the 
forest roads management program. In reality, it is likely that much of the BIA’s and por-
tions of the Tribes’ forestry programs would continue to operate at some level. These jobs 
reflect the BIA’s on-going obligation to perform minimal forest health and monitoring 
activities for tribal and allotted forest lands, irrespective of the Tribes’ forest management 
policies. 

The impact on labor earnings within the Study Region resulting from each of the resource 
management alternatives corresponds with the employment impacts discussed above. 
The cumulative impacts on labor income associated with each of the management alter-
natives over the 15-year planning period are summarized in the following table. In gross 
terms, there would be no difference in labor income between Alternatives 1 and 2 over 
the 15-year period.

Direct, Indirect & Induced Labor Income 2015-2029
Alternative Total Income

1: Status Quo-2000 IRMP $398,940,000
2: Enhanced & Improved IRMP $398,940,000
3: Forest & Rangeland Health $341,620,000
4: Expanded Production $472,610,000
5: Eliminate Harvest & Grazing $43,200,000



34 35FinalProgrammatic EIS Programmatic EISFinal

Executive Summary

Alternative 3 would generate approximately $57 million less in labor income over the 
15-year period due to the reduction in the volume of marketable timber harvested. In 
comparison, the increase in volume under Alternative 4 would generate the highest level 
of labor income. The heightened level of commercial harvest activities on the Reservation 
combined with the expansion of the Tribes’ range management program would result in 
labor earnings that exceed the Alternatives 1 and 2 by approximately $5 million annually, 
or about $74 million over the 15-year period. All labor income generated under Alter-
native 5 (approximately $3.41 million annually) would be the result of the forest roads 
management program.

As with employment and labor income, Alternative 1 results in an equal level of cu-
mulative economic activity within the Study Region as the preferred Alternative 2, at 
approximately $995 million, expressed in present value terms. Alternative 3 results in a 
significantly lower ($884 million) regional output. Alternative 4 would result in a signifi-
cantly higher level of economic activity at $1,144 million. And finally, economic activity 
associated with the Tribes’ resource management strategy under Alternative 5 is entirely 
reflective of the operation of the forest roads management program and is therefore con-
siderably less than the Preferred Alternative, generating only about $68 million in present 
value terms.

Social and Public Works Programs
The Tribes’ General Fund receives 90% of stumpage revenue generated by commercial 
harvest practices. The General Fund finances the Tribes’ IT, social, and public works pro-
grams; all of which have been highly dependent upon this funding for day-to-day op-
erations and capital investment projects. Given the Tribes’ current budget allocations, 
these programs likely would not be adversely affected under Alternatives 1, 2, and 4. 
Under these alternatives, the annual allowable cut would produce stumpage revenues 
that would approximate or exceed the amount of stumpage revenue deposited into the 
General Fund in 2014. 

Under Alternative 3, the revenue streams supporting the above mentioned programs 
could be adversely affected due to a decline in harvest volumes and a commensurate 
decline in annual stumpage revenue deposits to the General Fund. It is possible that an-
cillary funding sources may need to be identified by the Tribes since Alternative 5 would 
lead to a substantial decline in annual contributions to the General Fund.

Tribal funds derived from timber revenues are critical in providing employment, per cap-
ita payments, and support services to the tribal membership. Services provided by tribal 
funds are critical for both the physical and mental wellbeing of the Tribes’ youth and 
elders. Per capita payments are disbursed twice a year in August and December, and are 
used by many families to purchase school clothes and Christmas gifts. Gainful employ-
ment is critical to maintaining tribal members on the reservation. When tribal employ-
ment opportunities are reduced, tribal members tend to move to urban centers, where 
cultural and spiritual ties with the Reservation are hard to maintain.
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The forest roads management program would be sustained at the same relative level of 
funding under all five resource management alternatives, and therefore, each of the five 
alternatives would result in comparable improvements to transportation and roadway 
infrastructure on the Reservation.

Land Use
Under Alternatives 1-4, no changes in land use designations are expected to occur as a 
result of implementing an IRMP. Timber harvesting will continue on lands designated 
as commercial forest and grazing will continue on lands designated as range units. The 
expansion of agriculture would make greater use of lands designated as farmland and 
orchards. 

Alternative 5 would effectively end timber harvesting and livestock grazing and would 
open the discussion on what future uses would be appropriate for these lands. This would 
require changes in land use and zoning designations.

Other Values

Noise and Light
The Reservation is largely a rural environment, the vast majority of which is unaffected 
by noise and artificial lighting. Under all the alternatives, this is likely to continue. Al-
ternatives 3 and 4 would likely produce more activity and associated noise with logging 
and restoration activities, as these alternatives would affect the greatest number of acres 
during the planning period.

Visual Aesthetics
Colville residents take great pride in the natural beau-
ty of the forests, rangelands, surface waters, fish, and 
wildlife of the Reservation. When forest management 
changed focus from selective timber harvesting to re-
generation harvesting, the community expressed great 
concern about the visual impact of clearcut harvesting 
and slash debris. 

The Colville Business Council responded with a reso-
lution requiring that a minimum of two large trees per 
acre be retained in timber sales. To many residents, this 
requirement was inadequate to address the visual im-
pact of regeneration harvesting. The Forestry Program Omak Lake
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during the last planning period included objectives in the Forest Management plan to 
retain a greater number of trees depending on plant association groups and forest health 
issues. 

Regeneration involves harvesting an existing stand 
and replacing it with new trees either by planting or 
natural regeneration. On the Reservation, this usu-
ally includes the application of an even-aged man-
agement system such as a seed tree, shelterwood 
or regeneration with reserve trees prescription. The 
IRMP directs that a minimum of 4 trees per acre (2 
dominant and 2 co-dominant) be retained on all acres 
subject to regeneration harvest.

Under Alternatives 1-4, timber harvesting will con-
tinue with a mix of thinning and regeneration har-
vesting that includes requirements for retained trees. 
Leaving large trees and habitat patches has been the 
primary strategy for regenerating the forest under 
the IRMP in the interest of achieving the Desired Fu-
ture Conditions. 

Due to the increased harvest level of Alternative 4, the visual impact of harvesting would 
likely be more apparent. Alternative 5 would end regeneration harvesting on tribal trust 
land, but it may continue on some allotments under BIA management and will very like-
ly continue on fee lands.

Mitigation Measures
Timber harvesting, livestock grazing and agriculture provide socioeconomic benefits to 
the Reservation community, but also impact the environment with soil disturbance, veg-
etation removal, water and air pollution. For a century, mitigation of these impacts was 
not prioritized in the management of the Reservation’s natural resources. 

With the development of the Integrated Resource Management Plan in 2000, sustainable, 
holistic, management goals and objectives were developed to ensure the protection of 
natural resources and address the legacy of environmental impacts on the Reservation. In 
1996, as the IRMP was under development, the Colville Business Council enacted the Ho-
listic Goal, calling for sustainable enterprises that maintain healthy forests, rangelands, 
croplands, and surface waters. 

The IRMP process included the development of a list of Desired Future Conditions that 
specifies healthy watersheds and aquatic systems, biodiversity, clean air and water, pres-
ervation of cultural resources and traditional practices, and economic stability. The goals 
and objectives of the IRMP provide a management strategy emphasizing the achieve-

Plantation
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ment of the Holistic Goal and the Desired Future Conditions by utilizing best manage-
ment strategies that mitigate the environmental impacts of timber harvesting, livestock 
grazing and agriculture.

Best Management Practices
The Forest Management Plan and the Range Management Plan include best manage-
ment practices (BMP) intended to protect natural resources and achieve the restoration 
of historic conditions. The Range Management Plan includes BMPs to control livestock 
access to water and reduce impacts to riparian areas. Vegetation BMPs include planting 
and reseeding to establish native and desirable non-native species and to control noxious 
weeds.

The Forest Management Plan includes BMPs to protect the Reservation’s soils by retain-
ing coarse woody debris on regeneration and intermediate harvest sites. Soils are further 
protected by limiting soil disturbance to enable natural regeneration of ground cover and 
other vegetation. Prescribed burning practices reduce fire intensity to minimize heat im-
pacts to soil structure. Other BMPs address soil compaction by minimizing skid trails and 
conducting ground-based harvest activities when soils are dry or are frozen and have a 
protective snow cover. The Forest Management Plan also includes BMPs to minimize the 
impact of forest access roads.

Tribal Natural Resource Codes
Management of the Reservation’s natural resources requires compliance with the Tribes’ 
Natural Resource Codes as well as federal laws and their associated regulations. The 
Tribes’ natural resource departments and programs not only comply with these legal re-
quirements, in many cases, they are charged with their enforcement. The Tribes’ Natural 
Resource Codes are periodically reviewed and updated to address changing conditions 
and advances in environmental science and resource management practices.

There were 93 violations of natural resource codes recorded during the years 2001 to 2015 
on both trust and fee lands, averaging about six violations per year. Of these, 67 were on 
trust land and 20 were on private fee lands.

Most violations (23) involved unauthorized harvest activity in riparian and streamside 
zones. A lack of, or deviation from a permit (16) was the second most common violation. 
Road maintenance and erosion problems (14) were the third most common violation. The 
most common Hydraulics Projects Code violation (8) involved unauthorized machinery 
in streams and wetlands. 
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These types of violations are likely to continue at a similar frequency if timber harvesting 
on the Reservation and fee lands continues as it has in the past, as it would under Alter-
natives 1 & 2. Under Alternative 3, violations will likely occur as well although at a lower 
level as this alternative concentrates on forest-wide thinning and less on regeneration 
harvests. 

Alternative 4 would likely see an increase in tribal natural resource code violations, due 
to the significant increase in timber harvest activity. Alternative 5, with no commercial 
harvesting or livestock grazing, would likely result in fewer code violations.

Alternatives Comparison Summary

Integrated Resource Management Alternatives 
1. Continue the Current Management Strategy 
2.  Enhance and Improve the Current Management Strategy
  (Preferred Alternative) 
3. Concentrate on Forest and Rangeland Health Problems 
4. Expand Forest and Livestock Production 
5. Eliminate Timber Harvesting and Livestock Grazing

Alternatives 1 and 2
Alternative 1 is the "no action" or "status quo" alternative that would continue the man-
agement strategy of the 2000 Plan for Integrated Resources Management. In the course 
of developing the preferred alternative management approach, the IRMP team reviewed 
the 2000 IRMP goals and objectives and identified a number of enhancements and im-
provements to be incorporated into the 2015 IRMP to improve management of the Reser-
vation’s natural resources. These include:

• Establishment of Special Emphasis Areas:
o Lake Management Areas
o Wildlife habitat and travel corridors
o Cultural plant gathering areas

•  Enhanced Best Management Practices for forests, agriculture and range-
lands.

• Adaptable harvest volume for timber sales based on site conditions.
• Improved enforcement of rangeland grazing permit requirements.
•  Development and implementation of a Forest Road Management Plan with 

construction and closure standards.
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•  Transportation and timber harvest plans developed with Light Detection 
and Ranging (LIDAR), a laser-based remote sensing technology.

• Development and implementation of a climate change strategy.
•  A new Memorandum of Understanding with the Bonneville Power Admin-

istration to re-establish native plants in mitigation areas.

Some of the Alternative 2 enhancements and improvements would affect the other al-
ternatives, including Alternative 1, due to the Tribes commitment to develop and fund 
a Road Management Plan, develop a climate change strategy, and incorporate LIDAR 
technology, regardless of the management alternative chosen.

Due to the similar timber harvest objectives in Alternatives 1 and 2, the EIS analysis of 
ground disturbance resulting from harvest activity during the 2000-2014 planning period 
provides an insight into the level of impact that would likely occur during the 2015-2029 
planning period under these alternatives. These activities largely stayed within the pre-
scribed ground disturbance thresholds. As the analysis 
shows, wildfires have had a dramatic effect on ground dis-
turbance, often greatly exceeding the effects of timber har-
vesting.

Wildfires also have the largest impact on air quality and cul-
tural, sacred and Traditional Cultural Properties. Alternatives 
1 and 2 include objectives to reduce the risk of catastrophic 
wildfire events through forest thinning and harvest.

Water quality analysis identified re-occurring exceedances of 
standards, however, surface waters are not considered to be 
impaired. Alternative 2 updates best management practices 
and improves enforcement of livestock grazing permit re-
quirements. It also includes a new agriculture plan with pro-
visions for soil and water quality protections.

Alternative 2 further enhances the status quo with special emphasis areas for wildlife 
habitat and travel corridors and includes objectives to re-establish native plants in miti-
gation areas. Fish and wildlife management that has ensured stable populations of fish 
and wildlife (particularly big game) will continue.

Smoke from North Star fire
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The Tribes natural resource programs provide substantial revenue and employment that 
directly benefit the Reservation community and the regional economy. Under Alterna-
tives 1 and 2, these benefits would continue.

Alternative 3
This alternative reflects the priorities and strategy of the restoration plan prepared by 
the Oregon State University College of Forestry and Applegate Forestry LLC during the 
recent lawsuit and subsequent trust claims settlement with the federal government. It 
involves a forest-wide thinning approach that concentrates on restoration of watersheds 
and improvement in forest resilience to wildfires.

Originally, this approach assumed that a substantial portion of the settlement funds 
would be used to implement restoration activities. The plan estimated a cost of $100 mil-
lion to implement the plan, but other priorities reduced available funding to less than $30 
million. 

The forest practices of the plan reduce the annual allowable cut to 58 MMBF, but involve 
over twice as many acres. Since these practices include a significant amount of non-com-
mercial treatments, the costs of implementation could significantly reduce the net reve-
nue to the Tribes. The reduced harvest would also jeopardize the ability of the Tribes to 
fulfill timber obligations to the mill. Tribal revenue, employment and income would all 
be reduced under this alternative.

The forest-wide approach would increase activity on forest access roads, increasing stress 
on wildlife. Forest thinning practices have the potential to adversely affect wildlife with 
habitat fragmentation and loss, however, they can also improve habitat.

Alternative 4
Alternative 4 seeks to maximize tribal revenue, employment and income. The expanded 
timber harvest (100 MMBF) would increase revenues by 30 percent to an average annual 
level of almost $38 million and would facilitate opening a second mill. Expanded grazing 
would increase annual revenues from $830,000 to almost $1.4 million.

The proposed harvest level would be well above the sustainable harvest level identified 
in the forest inventory analysis, even with a greatly reduced rotation age. Ground dis-
turbance levels would significantly exceed thresholds. Associated road construction and 
use would increase erosion and impacts to wildlife from habitat loss, fragmentation and 
stress. 
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Expanded livestock grazing would increase competition with wildlife for forage and in-
crease impacts to water quality and riparian zones. Revenue gains from expanded graz-
ing would likely be offset by significantly increased management and infrastructure costs.

Alternative 5
Alternative 5 would effectively end commercial timber harvesting and livestock grazing 
on tribal trust lands. Results of the 2014 Community Survey showed that 10 percent of 
respondents preferred this alternative. Asked about forest management, only 6 percent 
felt that the forest should be allowed to return to its natural state with no management 
or fire suppression. Asked about livestock grazing, 21 percent felt that grazing should be 
discontinued.

This alternative would greatly reduce the impacts of forest road construction and use, 
as well as impacts to surface waters and riparian zones from livestock grazing. Efforts 
would be made to close forest roads and remove fencing that restricts or endangers wild-
life. Impacts to culturally important plants from timber harvesting and grazing would 
also be greatly reduced.

This alternative would bring about a dramatic reduction in direct and induced employ-
ment, reducing an average of 803 jobs to only 6, and eliminating more than $300 million 
in income over the 15-year planning period. Funding for per capita payments and sup-
port services to the tribal membership would be greatly reduced. Under this alternative, 
the Tribes would not be able to meet the annual 40 MMBF obligation to Omak Mill and 
would therefore default on their lease agreement.

Eliminating much of forest practices such as thinning, insect and disease control, and 
planting would not likely restore the forest to historic conditions. Fuels buildup would 
increase the likelihood of catastrophic wildfires.

In reality, it is likely that much of the BIA’s and portions of the Tribes’ forestry programs 
would continue to operate at some level. This reflects the BIA’s on-going responsibility 
to perform minimal forest health and monitoring activities for tribal and allotted forest 
lands irrespective of the Tribes’ forest management policies.

Conclusions
Almost all of the alternative management approaches considered in this Programmatic 
EIS involve environmental impacts resulting from timber harvesting and livestock graz-
ing. Over the years, the Tribes have recognized the need to mitigate these impacts with 
improved management practices that emphasize holistic concepts and sustainability.
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The preferred Alternative 2 enhances the holistic approach of the previous IRMP with 
sustainable timber harvest levels and forest health objectives. The plan also benefits the 
Tribes and the community with continued revenue, employment and income. It was also 
the most favored alternative in the Community Survey.

Although Alternative 3 had substantial support in the Community Survey and focuses on 
restoration and forest resilience, the forest-wide thinning approach and greatly increased 
acreage disturbance creates adverse impacts to forest composition and wildlife. It also 
reduces revenues with increased costs that compromises the viability of the approach and 
may not be sustainable.

Alternative 4 that expands timber and livestock production has the potential to signifi-
cantly increase revenue, employment and income. However, given the increase in im-
pacts to resources and the unsustainable level of harvest, this alternative would not fulfill 
the Tribes' Holistic Goal or achieve the Desired Future Conditions. 

Alternative 5 avoids many environmental impacts by effectively ending commercial tim-
ber harvesting and livestock grazing. However, this would also result in a dramatic re-
duction in revenue, employment and income. A significant impact of this approach would 
be the reduction in efforts addressing forest health and the reduction in fuels buildup.

For these reasons, the preferred alternative best achieves the balance prescribed in the 
Colville Tribes’ Holistic Goal and Desired Future Conditions.

Elbow Lake
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Purpose of and Need for Action

The purpose of the proposed action is to implement an updated Integrated Resource 
Management Plan (IRMP) for the Colville Indian Reservation to replace the previous 
IRMP (the 2000 Plan for Integrated Resources Management) that was scheduled to expire 
at the end of 2014. 

The IRMP provides management goals and objectives for the Colville Reservation’s natu-
ral and cultural resources. In compliance with the National Indian Forest Resource Man-
agement Act and the American Indian Agriculture Resource Management Act, the Tribes’ 
Forest Management Plan, Range Management Plan, and Agricultural Resource Manage-
ment Plan have been developed within the context of the IRMP to ensure consistent, 
integrated resource management.

The IRMP also integrates the management plans for watershed resources (soils and wa-
ter), air quality, fish & wildlife and habitat, parks, and cultural resources (historic, archeo-
logical, and traditionally important plants). The goals and objectives of the Tribes’ natural 
and cultural resource management plans are consolidated in the IRMP at a programmatic 
level, and the underlying management plans provide additional details concerning re-
source conditions, management practices, and additional technical data. 

The Tribes’ forest resources comprise a large portion of the trust lands of the Colville 
Reservation and provide a major source of revenue and employment for the tribal gov-
ernment and the community. Timber harvesting under tribal and BIA management at this 
scale constitutes a major federal action under the provisions of the National Environmen-
tal Policy Act (NEPA) and requires the preparation of a Programmatic Environmental 
Assessment (EA) or a Programmatic Environmental Impact Statement (EIS) to assess the 
adverse environmental impacts that may result from implementing a new, multi-year 
Forest Management Plan under the IRMP. 

The Bureau of Indian Affairs has regulatory and fiduciary responsibilities in the manage-
ment of agricultural and forest resources on tribal trust lands. These include ensuring that 
current, approved management plans are in place for these resources (as components of 
an IRMP) and that the environmental impacts and feasible mitigation measures are iden-
tified. Although the BIA Northwest Regional Office suggested that a Programmatic EA 
would suffice, the Colville Business Council chose to prepare a formal Programmatic EIS 
that would include scoping meetings with the Reservation community and documented 
responses to comments in the Final Programmatic Environmental Impact Statement.

A Notice of Intent (NOI) to prepare this Draft Programmatic EIS was published in the 
Federal Register on November 21, 2014. See Appendix T for the full text of the NOI. Scop-
ing meetings were held in four communities on the Reservation in October 2015.
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Council on Environmental Quality (CEQ) Guidelines
In 2014, the CEQ released a memorandum clarifying the effective use of Programmatic 
NEPA reviews. A Programmatic EIS can assess the environmental impacts of proposed 
policies, plans, programs, or projects for which subsequent actions will be implemented 
based on subsequent project specific EAs tiered to the Programmatic EIS. 

A Programmatic EIS is considered appropriate when a proposed action involves adopt-
ing a formal plan such as an IRMP that is subject to NEPA requirements. The CEQ rec-
ommends agencies give particular consideration for preparing a Programmatic EIS when 
adopting a plan for managing a range of resources or revising a regional policy, plan, or 
program.

A NEPA Task Force in 2003 found that the public may fail to understand: (1) the signifi-
cance of the broad decisions being analyzed; and (2) that the specific details will be pro-
vided in subsequent site-specific documents. The NEPA Task Force found that agencies 
that provide the greatest specificity in programmatic documents have the greatest diffi-
culty in maintaining the viability and durability of these documents.

Courts have affirmed NEPA’s requirement that Federal agencies document the environ-
mental impacts of proposed broad actions, such as IRMPs, but recognize the difficulty in 
predicting the level of activity that will occur and that it may not be possible to thorough-
ly analyze the environmental effects of, and the resource commitments involved in, such 
a broad proposed activity.

A Programmatic EIS can support policy and planning level decisions when there are lim-
itations in available information and uncertainty regarding the timing, location, and envi-
ronmental consequences of future proposed projects. Project-specific impacts need not be 
fully evaluated at the programmatic level when the decision to act on a site development 
or its equivalent is yet to be made.

A broad description can suffice for characterizing the affected environment in a Program-
matic EIS, so long as potentially impacted resources are meaningfully identified and eval-
uated. Impacts can often be discussed in a broad geographic and temporal context with 
particular emphasis on cumulative impacts. The scope and range of impacts may also be 
more qualitative in nature than those found in project specific EAs.

One advantage of preparing a Programmatic EIS for subsequent activities is that the Pro-
grammatic EIS can provide a starting point for analyzing direct, indirect, and cumulative 
impacts. This allows the Tribes to subsequently tier to the Programmatic EIS, and analyze 
narrower, site-specific projects. (Council on Environmental Quality, 2014)
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Alternatives
1 - Continue the Current Management Strategy 
This is the “no-action” or “status quo” alternative that would continue implementation 
of the forest and rangeland goals, objectives and management practices of the 2000 IRMP, 
with no changes in management strategy.

Forest Management 
The current forest management strategy emphasizes regeneration harvesting to address 
the existing impacts of insects and disease on the Reservation forest and moves the tim-
ber stands toward the Desired Future Conditions. This alternative includes various tree 
retention requirements to maintain an over-story of large trees. This alternative recogniz-
es the need to address forest health issues.  Some watersheds are deferred from treatment. 
The harvest level currently fulfills contractual obligations to the mill. 

• Annual allowable harvest of 77.1 million board feet on 8,589 acres.
•  Combination of thinning and regeneration harvesting to help restore eco-

system functions.
• Higher proportion of regeneration harvest.
• Stocking control on 11,100 acres.
• Reduce total road density to less than 4.0 miles per square mile.
•   Reduce total road density to 3.0 miles per square mile in deferred water-

sheds
• Reduce open road density to less than 1.5 miles per square mile.
• Apply prescribed fire treatment on 29,145 acres per year. 
• Treatment of 6,400 acres of non-harvest fuels.
• Minimize degradation of wilderness and natural area aesthetics. 
•  Prepare a burn plan for Moses Mountain and Grizzly Mountain Wilderness 

areas.
•  Reduce fuels in hazard areas within or adjacent to urban interface areas 

under the Wildland Fire Management Plan.
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Range Management
Livestock levels would continue at the current rate. Grazing impacts are monitored to re-
duce overgrazing in sensitive areas and livestock operators are educated in best manage-
ment techniques. Invasive weeds and feral horses are managed to reduce their impacts 
on the range.

• Livestock levels maintained at 79,594 Animal Unit Months (AUM).
•  Tribal member fee rate on tribal trust land: $1.20 per AUM, adjusted every 

5 years based upon fair market value appraised by OST.
•  Non-member fee rate on trust, allotment and tribal fee land: $10.00 per 

AUM, adjusted every 5 years based upon fair market value appraised by 
OST.

•  Continue    prescribed    burning     (1,000   acres   per  year),    removal   of      invasive    species, 
fe ncing and spring developments, and improving livestock management.

•  Reduce and monitor the amount of heavy grazing to improve forage for 
livestock, big game and other wildlife and to protect desired plant species 
and riparian zones.

•  Decrease the amount of invasive and non-native plant species on the range-
land.

• Continue range management education programs for livestock operators.
•  Utilize Environmental Quality Incentives Program (EQIP) funding from 

the Natural Resources Conservation Service (NRCS) to construct wildlife 
friendly fencing, as well as spring and water developments.

•  Manage the feral horse population in coordination with the Fish & Wildlife 
Department and seek funding to fully implement planning objectives.

2 -  Enhance and Improve the Current Management 
Strategy   

(The Preferred Alternative) 

This preferred alternative provides enhancements and improvements to the current man-
agement strategy to address problematic objectives and management practices.

Forest Management 
This alternative will develop more effective measures to address concerns regarding for-
est road maintenance, fish and wildlife habitat, and watershed protection. The emphasis 
on regeneration harvesting addresses the existing impacts of insects and disease on the 
Reservation forest and moves the timber stands toward the Desired Future Conditions.
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This alternative includes various tree retention requirements to maintain an over-story 
of large trees. The harvest level would allow the fulfillment of contractual obligations to 
the mill.

•  Harvest timber at an average annual allowable cut rate of 77.1 million board 
feet on 8,589 acres.

•  Combine thinning and regeneration harvesting to help restore ecosystem 
functions.

•  Maintain a higher proportion of regeneration harvest.
• Stocking control on 11,100 acres.
•  Use regeneration harvest to ensure disease-free regeneration of desired tree 

species such as ponderosa pine and western larch.
•  Adjust the harvest schedule using current Geographic Information System 

(GIS) layers, Open Ground Equivalency (OGE) Models and Continuous 
Forest Inventory (CFI) data.

•  Include adaptive management principles in the harvest schedule to comply 
with natural resource environmental standards.

•  Target total tribal forest road miles at 3.5 miles per square mile during har-
vest.

•  Target open tribal forest road density at 1.5 miles per square mile post-har-
vest.

• Target a net reduction in forest road density in 15 years.
• Establish funding for a road closure program.
•  Develop mitigation measures to address areas that exceed road density 

thresholds.
•  Improve Best Management Practices (BMP) for road maintenance and de-

sign.
• Apply prescribed fire treatments on 750 acres per year. 
• Treat 4,000 acres per year with pile burning.
•  Create wildland Urban Interface (WUI) areas with special emphasis on 

slash disposal from harvest or pre-commercial thinning activity.
•  Use appropriate management response in Moses Mountain and Grizzly 

Mountain wilderness areas rather than prepare a prescribed burn plan.
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Range Management 
This alternative adjusts the current management strategy with more enhanced emphasis 
on education, range improvements, and monitoring.

• Livestock levels maintained at 79,594 AUMs.
•  Tribal member fee rate on tribal trust land: $1.20 per AUM, adjusted every 

5 years based upon fair market value appraised by Office of Special Trust.
•  Non-member fee rate on trust, allotment and tribal fee land: $10.00 per 

AUM, adjusted every 5 years based upon fair market value appraised by 
OST.

•  Continue prescribed burning, removal of invasive species, fencing and 
spring developments, and improving livestock management.

•  Reduce and monitor the amount of heavy grazing to improve forage for 
livestock, big game and other wildlife and to protect desired plant species 
and riparian zones.

•  Develop off-site water points, salting practices, and more effective livestock 
rotation.

•  Increase enforcement of grazing permits compliance to ensure proper live-
stock rotation and protection of riparian zones.

•  Coordinate with Fish and Wildlife Program to ensure that livestock are 
excluded from mitigation properties and game reserves outside of range 
units.

•  Decrease the amount of invasive and non-native plant species on the range-
land.

•  Enhance range management education programs for livestock operators 
and tribal members.

•  Utilize EQIP funding from NRCS to construct wildlife friendly fencing, as 
well as spring and water developments.

•  Manage the feral horse population in coordination with the Fish & Wildlife 
department and seek funding to fully implement planning objectives.

• Seek funding for additional staff to increase noxious weed control efforts. 
• Seek funding to implement the Wild Horse Management Plan.
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3 -  Concentrate on Forest and Rangeland Health 
Problems 

This alternative reflects the priorities and strategy of the restoration plan prepared by 
the Oregon State University College of Forestry and Applegate Forestry LLC during the 
recent lawsuit and subsequent trust claims settlement with the federal government.

Forest Management 
This alternative emphasizes thinning through the forest, creating a complex mosaic of 
patches and openings, and creating a forest that is resistant and resilient to insects and 
fire in an effort to return the forest to historic conditions. This alternative would imple-
ment a forest restoration strategy focused on insect prone Douglas fir and Grand fir plant 
association groups with a high frequency of fire events. 

•  Harvest 58 million board feet per year on approximately 17,269 acres over 
the next 20-30 years (50 million board feet of Restoration, 8 million board 
feet in subalpine fir). 

• Emphasis on Douglas fir and grand fir plant association groups. 
•  Retain old ponderosa pine trees and protect them by reducing ladder fuels 

and competition. This method generally retains most of the big, older trees.
•  Harvest would primarily produce small to medium sized Douglas fir logs. 
• Retain occasional dense patches, gaps or individual trees in other areas.
•  Implement fuel treatments to reduce slash, ladder fuels and non-merchant-

able material.
•  Adjust the harvest schedule using current GIS layers, OGE Models and CFI 

Data.
•  Include adaptive management principles in the harvest schedule to main-

tain requirements for resource standards.
•  Target total tribal forest road miles at 3.5 miles per square mile during har-

vest.
•  Target open tribal forest road density at 1.5 miles per square mile post-har-

vest.
•  Develop mitigation measures to address areas that exceed road density 

thresholds.
• Improve Best Management Practices for road maintenance and design.
• Establish funding for a road closure program.
• Apply prescribed fire treatments on 750 acres per year. 
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• Treat 4,000 acres per year with pile burning.
•  Create wildland urban interface areas with special emphasis on slash dis-

posal from harvest or pre-commercial thinning activity.
•  Use appropriate management response in Moses Mountain and Grizzly 

Mountain wilderness areas rather than prepare a prescribed burn plan.

Range Management
Under this alternative the current number of livestock would fully graze the range units 
during their prescribed grazing season and then rest the next year’s units that are cur-
rently heavily grazed.

• Maintain livestock levels at 79,594 AUMs.
•  Tribal member fee rate on tribal trust land: $1.20 per AUM, adjusted every 

5 years based upon fair market value appraised by OST.
•  Non-member fee rate on trust, allotment and tribal fee land: $10.00 per 

AUM, adjusted every 5 years based upon fair market value appraised by 
OST.

•  Continue prescribed burning, removal of invasive species, fencing and 
spring developments, and improving livestock management.

•  Remove livestock from over utilized areas or install hot wire around heavi-
ly grazed areas in order to allow the forage to grow.

• Conduct prescribed burns on resting units to stimulate new growth.
• Expand noxious weed control in rest areas.
•  Increase use of biological controls for areas that are hard to reach with spray 

equipment and infestations that are too large for manual removal or herbi-
cide use.

• Seek funding for additional staff to increase noxious weed control efforts.
• Seek funding to implement the Wild Horse Management Plan.
•  Increase enforcement of grazing contract compliance to ensure proper       

livest ock rotation and protection of riparian zones.
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4 - Expand Forest and Livestock Production 
This alternative seeks to maximize revenue derived from timber harvesting and grazing 
by increasing the annual allowable cut and opening range units to off-Reservation live-
stock ranchers.

Forest Management 
This alternative would accelerate the harvest schedule to achieve 100 million board feet 
per year. 

• Harvest an average of 100 million board feet per year on 11,100 acres.
•  Obtain additional funding for mitigation measures and restoration require-

ments resulting from accelerated harvest.  
• Stocking control on 13,000 acres.
• Regeneration harvesting.
•  Use regeneration harvest to ensure disease-free regeneration of desired tree 

species such as ponderosa pine and western larch.
•  Include adaptive management principles in the harvest schedule to main-

tain requirements for resource standards.
•  Target total tribal forest road miles to 3.5 miles per square mile during har-

vest.
•  Target open tribal forest road density of 1.5 miles per square mile post-har-

vest.
•  Develop mitigation measures to address areas that exceed road density 

thresholds.
• Improve Best Management Practices for road maintenance and design.
• Establish funding for a road closure program.
• Apply prescribed fire treatments on 750 acres per year. 
• Treat 4,000 acres per year with pile burning.
•  Create wildland urban interface areas with special emphasis on slash dis-

posal from harvest or pre-commercial thinning activity.
•  Use appropriate management response in Moses Mountain and Grizzly 

Mountain wilderness areas rather than prepare a prescribed burn plan.
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Range Management
This alternative would increase the use of available livestock forage by 50 percent. Forage 
would still be shared among livestock, feral horses, and big-game animals. Allowing live-
stock grazing by tribal members and non-tribal members residing off Reservation would 
increase revenues. Allowing alternate livestock, such as sheep and goats, would aid in the 
control of fuels and invasive weeds in specific areas.

• Maintain livestock levels at 119,391 AUMs.
•  Tribal member fee rate on tribal trust land: $1.20 per AUM, adjusted every 

5 years based upon fair market value appraised by OST.
•  Non-member fee rate on trust, allotment and tribal fee land: $10.00 per 

AUM, adjusted every 5 years based upon fair market value appraised by 
OST.

•  Continue prescribed burning, removal of invasive species, fencing, spring 
developments, and improving livestock management.

•  Conduct range inventories that more accurately assess available range for-
age.

•  Allow livestock grazing by tribal members and non-tribal members resid-
ing off Reservation to increase revenue.

•  Allow alternate livestock grazing (e.g. sheep and goats) for fuels and inva-
sive weed control. (Requires rescinding the prohibition resolution)

• Seek funding for additional staff to increase noxious weed control efforts.
• Seek funding to implement the Wild Horse Management Plan.
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5 - Eliminate Timber Harvesting & Livestock Grazing
This alternative responds to suggestions from community members who feel that the 
forest should not be used for timber harvesting and desire the elimination of livestock 
grazing on the Reservation’s rangelands.

Forest Management
Forest management would not be provided by the Tribes with the exception of fire sup-
pression.

• No timber harvest.
• No forest thinning.
• No treatment of insects, parasites and disease.
• Closure of most forest roads.
• Establish funding for a road closure program.
• Continue current gathering activities by tribal members.
• Wildfire prevention and response would continue.

Range Management
Grazing on the Reservation range units would be discontinued. 

• Remove livestock (cattle and horses) from the range units.
• Remove fencing that restricts or endangers wildlife.
• Continue current invasive weed control.
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The Preferred Alternative
The IRMP Core Team held a series of workshops in 2014 to identify alternative manage-
ment strategies and to prepare a recommendation to Council designating a preferred al-
ternative. The five alternatives described above were developed during these workshops 
and the IRMP Core Team assessed the relative merits and environmental consequences 
of each approach.

In the 2014 Community Survey, respondents were asked to choose the management alter-
native they preferred. The majority (53%) preferred Alternative 2 to enhance and improve 
the Tribes’ current management strategy. The second largest response (45%) was for an 
approach that would concentrate on forest and rangeland health problems. Although 
most respondents chose only one alternative, 291 chose more than one. The majority of 
them (203) chose a combination of Alternatives 2 and 3.

The strong support for addressing forest and rangeland health problems was further em-
phasized by responses to a question concerning the importance of controlling insects and 
disease. The responses were almost unanimous (97%) that controlling insects and disease 
was very important (83%) or somewhat important (14%).

Only 7% of respondents want to see a management focus that expands forest and live-
stock production. More respondents (10%) would prefer to entirely eliminate both timber 
harvesting and livestock grazing on the Reservation. Accelerating timber harvesting was 
supported by only 13% of respondents. Allowing off-Reservation livestock ranchers to 
lease range units (even at market rate) was opposed by 71% of respondents.

The IRMP Core Team chose Alternative 2 (Enhance and Improve the Current Manage-
ment Strategy) as the preferred alternative to be developed as the new IRMP. The team, 
which includes the Tribes’ natural resource managers, felt that the expiring IRMP had 
established an effective integrated resource management strategy and that enhancements 
and improvements to the plan, to better address environmental impacts, would ensure 
progress in achieving the Desired Future Conditions in compliance with the Holistic Goal.

Although there was significant support for the restoration focus of Alternative 3, the Team 
felt that the preferred alternative included sufficient restoration emphasis and would still 
ensure the economic viability of the Tribes’ forest enterprises. Both alternatives 4 (ex-
panded harvest and grazing) and 5 (ending harvest and grazing) presented obstacles that 
would likely prevent the achievement of the Desired Future Conditions and compliance 
with the Holistic Goal.

The details of the alternatives, and the IRMP team’s assessment and recommendation, 
were presented to the Colville Business Council on June 3, 2014. The Council passed Res-
olution 2014-367 approving the recommendation by a vote of 10 to 0.
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The Affected Environment
Land Resources

Topography
The Colville Indian Reservation is located in the north central portion of the State of 
Washington in a physiographic province called the Okanogan Highlands. The Reserva-
tion, the largest in the State of Washington measures approximately 35 miles north to 
south and 80 miles east to west. The Reservation is bounded on the east and south by the 
Columbia River, on the west by the Okanogan River and on the north by the township 
line common to Townships 34 and 35 north of the Willamette meridian.  The Reservation 
is located in the southeastern section of Okanogan County and the southern half of Fer-
ry County. In addition, there are parcels of allotment trust land located in the northern 
halves of those counties and in Chelan County and Stevens County.

Much of the Reservation is mountainous with conifer forest, but lands bordering the 
Okanogan and Columbia Rivers are arid and naturally covered with vegetation of shrub-
steppe environments.  Elevations generally increase from South to North and from West 
to East. They range from 790 feet at the mouth of the Okanogan River to 6,774 feet at the 
summit of Moses Mountain. The average elevation of the Reservation is above 3,000 feet.

The major vegetative cover is divided into two groups: forest and shrub-steppe. Forest 
areas range from open forested grasslands to dense coniferous forests. Dominant species 
in forested areas are ponderosa pine, Douglas-fir, lodge pole pine, and western larch. 

There are 26 primary streams along with ten major lakes on the Colville Reservation. Be-
tween the bordering Columbia and Okanogan rivers are 32 watersheds and major drain-
ages, large and small, which drain to these rivers and to lake basins on the Reservation. 
Large watersheds are the Sanpoil River, Omak Creek, the Nespelem and Little Nespelem 
rivers, and Nine Mile, Wilmont, Stranger, and Hall creeks. Many of the small creeks on 
the Reservation flow seasonally and into lakes. The larger, internally drained lake basins 
are Buffalo Lake, McGinnis Lake, Goose Lake, Soap Lake, and Omak Lake. Springs 
abound on the Reservation.

Columbia River, Nespelem, WA
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Soils
Soils of the Reservation play an important role in supporting plant growth by providing 
a medium for root growth, organic and inorganic forms of nutrients such as: nitrogen, 
phosphorus, potassium, calcium, magnesium, sulfur, iron, manganese, boron, molybde-
num, copper, zinc, nickel, chlorine, cobalt, and selenium.
 
Soils moderate temperature fluctuations and insulate deeper roots from hot and cold ex-
tremes experienced at the surface. Soils are a principal controlling factor for water move-
ment through much of the hydrologic cycle. The water holding capacity of soils is essen-
tial for plant survival.

Soil is a complex array of mineral material, air-filled pores, water filled pores, and organic 
matter in various states of decomposition. This diverse medium supports invertebrates 
such as insects and worms, mammals such as moles, badgers, and gophers, fungi, bacte-
ria, diatoms, and rotifers. Many plants have evolved symbiotic relationships with one or 
several subterranean species; coniferous tree species across North America have devel-
oped symbiotic relationships with nutrient-fixing fungi or bacteria. 

Soils provide the medium and conditions for organic decomposition, nutrient recycling 
and water purification. Soil and its resident organisms decompose dead organic mate-
rial and release nutrients for uptake by living plants. As water infiltrates through soil, 
chemical reactions with minerals bind up and removes radicals, and pollutants. Many 
micro-organisms found in soil feed on impurities carried into the soil by stormwater and 
snowmelt. This purifies water and removes potentially harmful diseases.

Soils across the Reservation vary widely in texture, depth, rock fragment content, and 
natural drainage.  In general, soils on the uplands are generally suited for timber produc-
tion, livestock grazing, wildlife habitat, and recreation. Soils on terraces and plateaus are 
also suited for these uses as well as for cropland and building site development.

Less than one-half of the Reservation is suited for commercial timber production. The 
warmest and driest forest soils typically have ponderosa pine as the dominant conifer tree 
species and where conditions are more moist, Douglas-fir is a subdominant tree species.  
Shrub and grass competition as well as high seedling mortality due to low precipitation 
and high summer temperatures are the major forest management concerns on these soils.

Forest soils that are cool and moist compared to those described above include conifer 
tree species such as Douglas-fir, western larch, grand fir, ponderosa pine and lodgepole 
pine.  Many of these soils have a mantle of volcanic ash that may be susceptible to com-
paction, puddling and displacement by timber harvesting equipment.  Proper timing 
and planning of silvicultural treatments are important to minimize these impacts.  Plant 
competition from shrubs and pinegrass can be severe, however forest productivity is gen-
erally moderate to high.  Forest grazing potential is moderate to low depending on the 
successional stage of the stand.
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The coldest and moistest forest soils on the Reservation have conifer tree species such as 
subalpine fir, Douglas-fir, western larch, lodgepole pine, and Engelmann spruce, with 
whitebark pine at the highest elevations. The soils in this unit also have a mantle of vol-
canic ash that is susceptible to damage by timber harvesting equipment.  Proper timing 
and planning of silvicultural treatments will assist in reducing compaction, puddling, 
and displacement of the volcanic ash mantle.  Shrub and pinegrass establishment follow-
ing logging can interfere with regeneration.  Forest productivity is generally moderate to 
high.  Forest grazing potential is low.

Approximately 33 percent of the Reservation is classified as open or forested rangeland. 
The areas in the 9-12 inch annual precipitation zone are generally low in forage produc-
tion due to low precipitation and the limited available water capacity in many of the 
coarse textured soils.  The hazard of wind erosion can be severe in areas that have been 
overgrazed and highly disturbed.  Areas in the 12-15 inch annual precipitation zone have 
correspondingly higher forage production.  Steep slopes in some of these areas limit live-
stock distribution and range improvements.

Approximately 15,000-20,000 acres of Reservation lands 
are used for dryland crops.  The main crops are winter 
wheat, spring wheat and barley. The main limitations for 
non-irrigated crops are the low annual precipitation and 
the hazard of water and wind erosion.  Wind erosion can 
be a problem especially on soils with silt surface layers.  
Most crops are grown in rotation that includes fallow 
periods to enhance soil moisture conditions.  Some of 
these lands have been seeded to native grass species.

Irrigated cropland comprises about 5,500 acres of the Reservation and includes fruit or-
chards, small grains, hay and pasture.  The main limitations for irrigated crops are the 
hazards of wind and water erosion and the low moisture holding capacity of the coarse 
textured soils. Orchards are generally suited to areas below 1,800 feet elevation although 
other factors such as aspect and air drainage are also important considerations for or-
chard site selection.  Some soils, such as the Nespelem and Cedonia series, have limited 
water intake rates and permeability that require special consideration in irrigation sys-
tem design to prevent misuse of the land.

Soils suitable for recreational use vary considerably and depend on the intensity of use 
and properties of the soil.  Areas with the highest potential for campground uses and wa-
ter sports, such as boating, fishing, and swimming, are adjacent to major rivers and lakes 
and include generally moderate slopes.  Areas with mountainous topography with high 
aesthetic value have good potential for hiking, backpacking, and horseback riding trails.  
These areas are also well suited for cross-country skiing because of a reliable snowpack in 
most years and an extensive road network. (Center for Applied Research, 2014)

Wheat
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Reservation Soils
Range Soils on Terraces and Dunes

• Quincy-Skaha-Pogue
• Owhi-Ewall-Nespelem
• Malott-Rock outcrop-Couleedam
• Timentwa-Bakeoven
• Conconully-Rock Outcrop-Swakane

Slope range: Nearly level to very steep
Native vegetation: Grasses, forbs, and shrubs
Elevation: 800 to 3,000 feet
Average annual precipitation: 9 to 15 inches
Average annual air temperature: 47 to 51 degrees F
Frost-free period: 110 to 180 days
Parent material: Glacial outwash, eolian sand, and 
glacial lake sediment with a component of loess
Depth class: Moderately deep and very deep
Drainage class: Excessively drained, somewhat excessively drained, and well drained
Major uses: Livestock grazing and wildlife habitat, irrigated cropland, irrigated orchards 
at the lower elevations, non-irrigated cropland, and building site development.

Range Soils on Non-glaciated Hills
• Tyee-Ginnis-Morical

Slope range: Nearly level to very steep
Native vegetation: Grasses, forbs, and shrubs
Elevation: 1,400 to 3,200 feet
Average annual precipitation: 12 to 15 inches
Average annual air temperature: 47 to 49 degrees F
Frost-free period: 110 to 150 days
Parent material: Material weathered from granitic 
rock with a component of loess
Depth class: Shallow and moderately deep
Drainage class: Well drained
Major uses: Livestock grazing and wildlife habitat, and non-irrigated cropland on the 
moderately deep soils.

Conconully soils are in foreground and 
on midslopes in background, Cumulic 
Haploxerolls are in center along the 
drainageway, and Swakane soils and 

Rock outcrop are on the steeper slopes in 
background.

Morical soils are on north-facing slopes 
in foreground, and Tyee and Ginnis 
soils on south-facing slopes in back-

ground.
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Forest Soils on Terraces
• Phoebe-Garrison-Cedonia
• Wapal-Parmenter-Stapaloop
• Kiehl-Kewach-Martella

Slope range: Nearly level to very steep
Native vegetation: Coniferous trees, grasses, forbs, and shrubs
Elevation: 1,300 to 4,800 feet
Average annual precipitation: 15 to 25 inches
Average annual air temperature: 42 to 48 degrees F
Frost-free period: 90 to 130 days
Parent material: Glacial lake sediment, glacial outwash, and glaciofluvial sediment with 
a component or mantle of volcanic ash and loess
Depth class: Very deep
Drainage class: Moderately well drained, well drained, and somewhat excessively drained
Major uses: Timber production, livestock grazing, wildlife habitat, non-irrigated and irri-
gated cropland, and building site development.

Forest Soils on Glaciated Hills and Mountains
• Donavan-Republic-Vanbrunt
• Raisio-Borgeau-Stevens
• Nevine-Merkel-Mineral
• Elbowlake-Oxerine-Aits
• Inkler-Baldknob-Thout

Slope range: Nearly level to very steep
Native vegetation: Coniferous trees, grasses, forbs, and shrubs
Elevation: 1,500 to 5,700 feet
Average annual precipitation: 14 to 25 inches
Average annual air temperature: 42 to 48 degrees F
Frost-free period: 90 to 130 days
Parent material: Glacial till and material weathered from granitic, metamorphic, and vol-
canic rock with a mantle or component of volcanic ash and loess
Depth class: Very deep to shallow
Drainage class: Well drained
Major uses: Timber production, livestock grazing, and wildlife habitat
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Forest Soils on Nonglaciated Hills and Mountains
• Spokane-Skanid-Dinkelman
• Oxerine-Raisio-Rufus
• Inkler-Northstar-Johntom
• Centralpeak-Ohscow-Mineral
• Wellscreek-Wilmont-Henneway

Slope range: Nearly level to very steep
Native vegetation: Coniferous trees, grasses, forbs, 
and shrubs
Elevation: 1,600 to 5,700 feet
Average annual precipitation: 14 to 25 inches
Average annual air temperature: 41 to 48 degrees F
Frost-free period: 90 to 130 days
Parent material: Material weathered from granitic, 
metamorphic, or volcanic rock with a component or mantle of volcanic ash and loess
Depth class: Shallow to very deep
Drainage class: Well drained
Major uses: Timber production, livestock grazing, and wildlife habitat

Forest Soils on High Mountains
• Manley-Resner-Moses

Slope range: 0 to 70 percent
Native vegetation: Coniferous trees, shrubs, forbs, and grasses
Elevation: 3,000 to 6,800 feet
Average annual precipitation: 20 to 35 inches
Average annual air temperature: 37 to 41 degrees F
Frost-free period: 70 to 100 days
Parent material: Glacial till, material weathered from granitic rock, and glacial outwash 
with a mantle of volcanic ash
Depth class: Moderately deep and very deep
Drainage class: Well drained
Major uses: Timber production, wildlife habitat, and limited livestock grazing
(NRCS 2002)

See Appendix A for additional information on Reservation soils. These include range 
soils on terraces and dunes, and non-glaciated hills; forest soils on terraces, glaciated and 
non-glaciated hills, mountains and high mountains.

Northstar and Johntom soils are 
on the sparsely forested ridges and 

south-facing slopes, and Inkler soils 
are on the more densely forested 

north-facing slopes. Ralse soils are on 
the nonforested meadown in fore-

ground.
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Soil Condition Analysis
Environment International Ltd. conducted a soil condition survey in 2012 and 2013, gath-
ering samples from 450 randomly generated sites. The survey established a baseline of 
data for soils on the Colville Reservation. 

Vegetation cover (including canopy cover) was recorded. Native vegetation was identi-
fied to genus while non-native/invasive species were identified to species, and canopy, 
where present was recorded and identified to genus as well. Other related vegetative pa-
rameters recorded included size and decay class of coarse woody debris and snags where 
present. Small soil pits were excavated to reveal the soil profile at each sampling site. 
Soil temperature and texture were measured, presence or absence of organic horizons 
and depth was recorded if present, and any disturbance (soil compaction) or erosional 
features on site were identified as well. Soil samples were collected from the soil pits and 
analyzed for levels of available nitrogen, phosphorus and potassium.

Surface soil texture was significantly different for both canopy cover and percent vege-
tation as would be expected given soil texture’s effect on nutrient retention. Soil texture 
influences nutrient load and availability as well as water-holding capacity. Based on this, 
it makes sense that the amount of canopy cover and percent vegetation was significantly 
different among surface soil textures. Vegetation cover was lower in clay soils. Though 
clays retain more nutrients for soils, there is less water available for root uptake and the 
more compacted medium limits root penetration for many plants.

Potassium was also significantly different for canopy cover and vegetation. Canopy cover 
was higher with lower levels of potassium, whereas vegetation cover was lower in lower 
concentrations of potassium. It may be that trees are taking up more of the potassium in 
higher canopy cover areas.

Canopy cover increased significantly with increasing levels of precipitation and elevation. 
Canopy cover was significantly higher in the Northern Rockies eco-region than in the Co-
lumbia River Plateau and was significantly greater in areas of increased ash content. The 
amount of ash in a soil will likely have impacts on the nutrient content of the soil as well 
as the pH, which also impacts nutrients in a soil. Minerals in ash deposits have variable 
charges, which allows them to retain negatively charged ions such as phosphate and ni-
trate, leading to higher concentrations of these plant nutrients. Ash may also increase a 
soil’s water-holding capacity, which in turn influences plant community composition, as 
some species require more water than others.

The percent of vegetation cover was significantly different among surface soil textures: 
clay, loam, and sand. A multiple comparison test indicated that the percent of vegetation 
cover was significantly less in clay than in loam and sand. The percent of vegetation cover 
was not significantly different between loam and sand.
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Table 1: Primary Surface Soil Textures
Primary Surface Soil Textures 

Observed at Colville Reservation Sample Sites
Surface Soil Texture Count

Sandy Loam 96
Silt Loam 53
Loam 8
Sandy Clay Loam 68
Silty Clay Loam 41
Clay Loam 36
Total Loam 302
Sand 19
Loamy Sand 37
Total Sand 56
Sandy Silt 1
Silt 1
Total Silt 2
Sandy Clay 39
Silty Clay 23
Clay 25
Total Clay 87
Grand Total 447
Source:: Environment International Ltd. Soil Condition Anal-
ysis Report. Portland, Oregon, 2013.

Canopy cover was significantly different among surface soil textures levels – clay, loam, 
and sand. Analysis indicates that canopy cover is significantly different for sand and clay 
and sand and loam but not between clay and loam. The average sand canopy cover val-
ues were lower than clay and loam values. (Environmental Int’l Ltd. 2013)

Geologic Setting, Mineral and Paleontological Resources
Geology
The highlands of northeastern Washington include three major geologic provinces con-
taining folded sedimentary rocks and large quantities of granite. The oldest province is 
the original western edge of the North American continent, a small patch of the Northern 
Rocky Mountains in the northeastern corner of the State. Next is the Kootenay arc, the 
old coastal plain and continental shelf that once lay along the western margin of North 
America, and now survives as a belt of tightly folded sedimentary rocks full of granite in-
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trusions. Finally, the Okanogan highlands west of the Kootenay arc are the southern end 
of the Okanogan subcontinent. The southern edges of all three geologic provinces vanish 
beneath the Columbia Plateau.

Figure 1:  Geologic Provinces

About 200 million years ago, after a continental split separated North America from Eu-
rope and Africa, the North American continent began to move west over the floor of the 
Pacific Ocean, which sank into an oceanic trench along the western edge of the continent, 
in the area that is now eastern Washington. The continental shelf had accumulated mostly 
on oceanic crust that began to slide into the trench, crushing the continental shelf into the 
edge of the continent, and telescoped the layered sedimentary rocks into the tight folds 
we see in the Kootenay arc.

The Okanogan micro-continent was an island about the size of California until the same 
trench that crushed the Kootenay arc into folds consumed the entire ocean floor that sep-
arated it from North America about 100 million years ago. That landed the micro-conti-
nent against the folded sedimentary rocks of the Kootenay arc to become the Okanogan 
subcontinent we now know. 
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The Columbia River now traces the eastern and southern margins of the Okanogan sub-
continent in Washington; the Okanogan River traces the western margin. The subconti-
nent extends hundreds of miles north into British Columbia. 

A new trench formed west of the Okanogan subcontinent as North America continued its 
westward movement. A line of volcanoes formed along the crest of the Okanogan sub-
continent and probably extended south through central Washington and into Oregon. 
Great masses of granitic magma invaded the older rocks of the Okanogan subcontinent 
and crystallized at depth to form younger granite plutons.

Fault lines forming the Republic graben divide the Okanogan into three parts: the Kettle 
highlands east of the graben, the graben itself and the Okanogan Valley. Bedrock in both 
the Kettle and Okanogan highlands is a complex of old continental crust and younger 
granite. 

The road between Omak and Coulee Dam cuts across the southwestern corner of the 
Okanogan subcontinent. It crosses old continental crust, rocks that once existed far out 
in the Pacific before it joined North America. Around Nespelem, the road crosses granite 
that was formed after the continents were joined. To the west, the road follows close to 
the west side of one of the dropped slices of crust that form the Republic graben. Rocks in 

Figure 2: Nespelem Area Geology
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the hills west of the road are granite and to the east are andesite and rhyolite that erupted 
50 million years ago.

The oldest known rocks exposed on the Colville Reservation generally consist of meta-
morphosed sedimentary rock units known collectively as the Covada Group and date to 
the Paleozoic Era.  The Covada Group consists primarily of shale, slate, argillite, schist, 
and quartzite with localized conglomerate, limestone, and greenstone. Exposed rocks of 
the Covada Group are located primarily at the eastern portion of the Reservation, al-
though isolated outcroppings of the rocks occur in the central and south-central portions 
of the Reservation.

The principal rock types present on the Reservation are generally of granitic composition 
and are of Cretaceous and early Tertiary age.  Collectively, these rocks form the Colville 
Batholith that occupies the western half of the Reservation. The rocks of the Colville Ba-
tholith include mainly granite, granodiorite, quartz diorite and diorite.

Younger volcanic rocks form an extensive area in the central part of the Reservation.  These 
rocks are known collectively as the Sanpoil Volcanic Sequence.  The Sanpoil Sequence in-
cludes rhyodacite and andesite lava flows with associated volcanic tuffs, breccias, and 
volcanic sedimentary rocks (for example, the O’Brien Creek Formation).  Numerous 
dikes, generally associated with the Sanpoil Volcanic Sequence, have been intruded into 
the rocks of the Reservation.  The dikes are mostly of diorite and granitic composition.

The Okanogan Plateau in the southwest part of the Reservation is underlain by flows of 
Miocene Columbia River Basalt.  The basalt is a northern extension of the great flood ba-
salt that covers much of the central Washington Columbia Basin.  The basalt ranges up to 
about 1,000 feet in thickness at the southwest margin of the Reservation.

The landscape surface of the Reservation has been highly influenced by glaciation in the 
Pleistocene Epoch and in more recent times.  During the Pleistocene Epoch, approximate-
ly three-fourths of the Reservation was covered by glacial ice of the Cordilleran ice sheet. 
The Pinedale glaciation occurred between 8,000 and 25,000 years ago, while the Bull Lake 
Glaciation took place approximately 32,000 years ago.

During both glacial periods, three primary lobes of glacial ice advanced and receded over 
the Reservation: 

1.  The Okanogan Lobe, which covered almost the entire western half of the 
Reservation except for the upper elevations of Moses and Armstrong Moun-
tains. 

2.  The Sanpoil Lobe, which was mainly confined within the valley walls of 
the Sanpoil valley in the central part of the Reservation and terminated just 
north of the confluence of the Sanpoil River with the Columbia River.

3.  The Columbia River Lobe, which covered the entire eastern part of the Res-
ervation.
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A large area of non-glaciated terrain exists in the southeastern part of the Reservation.  
Most of this area, however, was inundated by Glacial Lake Columbia that was formed by 
blockage of the present Columbia River Channel near the mouth of the Okanogan River 
by glacial ice.  Consequently, glacial deposits in the form of glacial till, outwash and la-
custrine sediment cover most of the Reservation.  Significant remnants of terraces formed 
by glacial outwash and alluvium can be seen at the 2,400-foot elevation along the present 
Columbia River Channel. 

As the glacier melted, it left deposits of glacial till, glacial outwash and water transported 
materials consisting of silt, sand, gravel and cobble with some localized inner beds of 
clay.  These unconsolidated materials are generally present as valley fill and terraces, and 
in some areas, streams have reworked and re-deposited the materials as additional sand 
and gravel terraces.  Lower valley fill and terrace deposits may be as much as 300 to 700 
feet thick in the larger valleys. 

Conversely, some of the upper valleys are scoured into bedrock, with only a thin man-
tle of soil on valley sides and only several feet of sediment underlying the valley floors.  
Glacial sediments underlie some low elevation drainage areas in the southernmost and 
eastern regions, such as in the Sanpoil River Valley, Nine Mile Flat, and Lower Hall Creek 
valley.  These deposits, dense and high in clay content, restrict water percolation and 
create elevated or perched groundwater tables.  This situation enhances riparian and 
wetland plant community development.

Due to the removal of surface materials by glacial scour and the semi-arid climate, soil 
development on the southwest portion of the Reservation is minimal.  Only in scattered 
locations are stands of conifer trees possible, most often the result of wind blown volca-
nic ash deposits that provide sufficient soil water storage for tree survival during the dry 
summer months. (Alt and Hyndman, 1984) 

Minerals
Various minerals occur within the rocks of the Reservation and include both metallic 
and non-metallic resources.  Metallic deposits include gold, silver, copper, zinc and lead.  
Antimony, molybdenum, tungsten, iron, nickel, manganese, chromium, and uranium are 
also present in some areas. An extensive deposit of molybdenum and tungsten is known 
to exist in the Mt. Tolman area in the southeast portion of the Reservation.  Non-metallic 
minerals include limestone, sand, gravel, silica and saline deposits.

The Covada, Nespelem, Park City, and Keller (also termed Sanpoil) mining districts are 
the primary mining areas for metallic ore deposits. Based on the number of occurrences 
and the quality of deposits, silver and lead are the metals of greatest importance on the 
Reservation, with gold and copper being of secondary importance.  Concentrations of 
other ore types are less common on the Reservation or have lower quality.
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 The most common non-metallic mineral resources on the Reservation consist of sand and 
gravel deposits that could be used for concrete or construction materials.  The sand and 
gravel deposits are the result of glacial activity and exist over much of the Reservation.  
Glacial lake clays are also common, and may be useful in the production of bricks or ce-
ramics.  A massive silica quartz deposit also occurs on the Reservation.  

Limestone suitable for building stone is present, however, most of it is too fractured for 
this use and may be used more effectively as a source of lime.  Saline minerals are present 
in lakes on the southwest plateau of the Reservation. (Center for Applied Research, 2014)

Paleontological Resources
The paleontological resources of Washington were created by a wide variety of processes, 
including carbonization as seen in sandstones and shales near Spokane and Wenatchee, 
petrifaction of wood found in the Ginkgo Petrified Forest State Park and the rhinoceros 
impression found in basalt near Blue Lake in the Sun Lakes State Park. The covering of 
leaf and insect remains by lakes and swamps preserved leaf and insect remains in 
fresh-water deposits of the Latah Formation near Spokane.

Paleozoic Era (251 – 542 million years ago) fossils are most abundant in the northeastern 
part of Washington. Tertiary leaf fossils are widely distributed and occur from north of 
Winthrop in Okanogan County, south to the Oregon border and east to Idaho. Large areas 
in Stevens County have trilobites and brachiopods from the Cambrian Period, includ-
ing the west side of the Colville River next to the Colville National Forest and on Dunn 
Mountain west of Addy. Archaeocyathids (sponge-like masses) are some of the oldest 
fossils in the state and have been found near the town of Colville.

Stevens county has abundant graptolites from the Ordovician Period near the town of 
Rice. It also has brachiopods, corals and bryozoans of the Carboniferous Period between 
Springdale and Valley. Gastropods, corals, and fusulinids of the Permian Period have 
been found in outcrops in the hills north of Kettle Falls. 

Figure 3: Rhinoceros
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Pelecypods from the Triassic Period of the Mesozoic Era (65.5 – 251 million years ago) are 
common in eastern Washington, and have been found on the east side of the Kettle River 
and near Curlew in Ferry County. 

Lake deposits near Spokane and deposits interbedded with Columbia River basalt flow 
at various places in the Columbia Basin contain leaves such as those of sequoia, ginkgo, 
oak, willow and poplar in black or platy shale, siltstone or sandstone dating back to the 
Neogene and Paleogene Periods of the Cenozoic Era (65.5 million years ago to present). 
These have been found in Spokane, along Deep Creek northwest of Spokane and west of 
Latah Creek.

Vertebrate bones are not nearly as abundant as shells and leaves, however they are most 
likely to be found in eastern Washington as far south as Spokane and Coulee City where 
it is sometimes possible to find the horse Hipparion, bison, oreodonts, camels, caribou 
and various rodents. Mammoth and mastodon teeth and tusks have been found in scat-
tered localities. Gastropods are abundant north of Riverside in Okanogan County.

The Ginkgo Petrified Forest State 
Park contains one of the best exhib-
its of petrified wood in the world, 
and the best of the ginkgo. It cov-
ers some seven thousand acres of 
Columbia Lava Plateau. The Trail 
of the Petrified Logs includes gink-
go, elm, cedar, hemlock, spruce, 
and Douglas fir. Pleistocene fossils 
of such animals as the saber-tooth, 
wild pig, and elephantine creatures 
have been found in the area. (Mur-
ray, 1974)

Figure 4: Ginkgo Petrified Forest 



The Affected Environment The Affected Environment    

68 69FinalProgrammatic EIS Programmatic EISFinal

Geologic Time Scale
 (University of California Museum of Paleontology)

Eon
 Era
  Period
   Epoch
    (mya = millions of years ago)

Precambrian  (4600 to 542.0 mya)
 Hadean (4600 to 4000 mya)
 Archean  (4000 to 2500 mya)
 Proterozoic  (2500 to 542.0 mya)
Phanerozoic  (542.0 mya to present)
 Paleozoic  (542.0 to 251.0 mya)
  Cambrian (542.0 to 488.3 mya)
  Ordovician (488.3 to 443.7 mya)
  Silurian (443.7 to 416.0 mya)
  Devonian (416.0 to 359.2 mya)
  Carboniferous (359.2 to 299.0 mya)
   Mississippian (359.2 to 318.1 mya)
   Pennsylvanian (318.1 to 299.0 mya)
  Permian (299.0 to 251.0 mya)
   Mesozoic  (251.0 to 65.5 mya)
  Triassic (251.0 to 199.6 mya)
  Jurassic (199.6 to 145.5 mya)
  Cretaceous (145.5 to 65.5 mya)
   Cenozoic  (65.5 mya to present)
  Paleogene (65.5 to 23.03 mya)
   Paleocene (65.5 to 55.8 mya)
   Eocene (55.8 to 33.9 mya)
   Oligocene (33.9 to 23.03 mya)
  Neogene (23.03 to 2.588 mya)
   Miocene (23.03 to 5.332 mya)
   Pliocene (5.332 to 2.588 mya)
  Quaternary (2.588 mya to present)
   Pleistocene (2.588 mya to 11,700 yrs)
   Holocene (11,700 yrs to present)
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Water Resources
The Colville Indian Reservation lies within several precipitation zones and has nearly 
3,000 miles of streams, 420 lakes, and over 22,000 acres of wetlands with over 100 differ-
ent subclasses. The majority of lakes (about 300) are in the southwest plateau area and are 
saline or highly alkaline. Historically, most lakes outside of this area were at higher ele-
vations, with clear water and low in nutrients and primary productivity, or with warmer 
water and more nutrients. The eastern half of the Reservation has the greater number of 
streams and flows are moderate to low. The western half has fewer streams and flows are 
very low to intermittent in many cases. 

The Columbia River flows along the Reservation’s eastern and southern borders and 
the Okanogan River its western border. About 36,100 acres of Columbia River reservoirs 
(including portions of Lake Roosevelt, Rufus Woods and Pateros) and Okanogan River 
channel exist within the external boundaries of the Reservation. Because the Reservation 
boundary extends to mid-channel of the Columbia and Okanogan Rivers, these rivers are 
a tremendously valuable water resource that is shared with the rest of the region. There 
are 3,261 miles of shoreline (stream as well as the lake shoreline lengths).

A primary source of groundwater is in the alluvial and glacial deposits that fill the bottom 
of most river and stream valleys. In many areas, groundwater is limited by aquifers that 
are small, disjointed and directly connected to lakes and streams. (Hunner, 2015)

Watersheds of the Reservation 
Watersheds function naturally to provide clean water, regulate stream flows by cycling 
water through the soil, and provide fish and wildlife habitat, and cultural resources. Ri-
parian zones lining stream courses and wetlands offer critical support for these functions, 
shading the water, supporting the food chain with leaf litter, strengthening stream banks 
with root systems, slowing runoff with absorbent soils, and dissipating flood flows.  

A healthy watershed is one in hydrologic balance. A system in hydrologic balance is char-
acterized by low to moderate levels of surface runoff and erosion, periodic flooding, soil 
stability, long-term soil productivity, and optimum soil and water quality conditions. 

In natural ecosystems, mineral cycling and hydrologic processes on land, water quali-
ty, stream sediment yields, and flow regimes stay within estimated normal patterns or 
natural ranges of variability and define a balanced system. The water cycle and water 
distribution is in balance, as retention of moisture on uplands satisfies vegetative and ter-
restrial needs and release of water to streams is adequate to support aquatic resources. In 
such an environment, (1) the timing of runoff, including snowmelt, from different upland 
positions or elevations is in a desynchronized state, (2) the quantity of stream runoff is at 
moderate levels throughout the year, (3) channel and hillslope erosion and sedimentation 
is at low levels, and (4) water quality is high.
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Such an environment would not be immune to disturbance by wildfire, insect attack, 
climatic fluctuations, large weather events, or other natural disasters. These catastroph-
ic events may result in a one-time major impact to water quality or a major increase in 
water quantity leaving an area. However, a watershed in hydrologic balance is resilient 
to natural disturbance regimes. The infrequency and episodic nature of events and the 
inherent stability and resiliency of most watersheds provide a buffer from disturbances 
and enhance the recovery of soil and water resources. Human-caused disturbances, prior 
to European contact, were mostly in balance with watershed processes and can be consid-
ered part of the natural disturbance regime. (Hunner, 2015)

The Reservation is managed on two watershed-based orders of magnitude:  

•  Resource Management Units (RMUs): Fifteen watershed areas ranging in 
size from 41,136 to 173,776 acres.

•  Watershed Management Units (WMUs): 209 watershed areas with an aver-
age size of 5,000 acres.

Appendix B provides a list of the Watershed Management Units organized by Resource 
Management Units. Information includes acreage and ID numbers. The appendix also 
includes maps of watershed unit boundaries.

Sanpoil River on the Colville Reservation
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Resource Management Units and Named Streams
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STREAMS DRAINAGE 
(ACRES)

LAKES SIZE
 (ACRES)

Omak Creek 87,315 Apex 2
Wanacut Creek 24,815 Big Goose 220

Lost Creek 41,595 Bourgeau 20
Nespelem River 84,045 Buffalo 563
Coyote Creek 24,055 Camille 20

Peter Dan Creek 10,475 Cody 7
Manila Creek 15,110 Crawfish 40

Swawilla Basin 29,080 Elbow 49
Sanpoil river 188,775 Fish 2

Columbia River 121,880 Gold 20
Okanogan River 39,035 Great Western 52

Whitestone Creek 43,910 Johnson 54
Ninemile Creek 73,910 LaFluer 22
Sixmile Creek 9,080 Little Goose 7

Threemile Creek 11,300 Little Owhi 37
Wilmont Creek 36,445 McGinnis 116

Hall Creek 92,615 Nicholas 2
Barnaby Creek 18,275 Omak 3,300
Stranger Creek 63,250 Owhi 501
NezPerce Creek 17,720 Penley

Falls Creek 18,945 Rebecca 49
Gold Creek/West Fork 

Sanpoil River
41,055 Round 49

Little Nespelem River. 56,590 Simpson 30
Soap 150
Sugar 5

Summit 10
North Twin 746
South Twin 948

Source: 2014 Hydrology Report by Walt Hunner, Environmental Trust Department.

Table 2: Significant Reservation Streams and Lakes
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Surface Waters
Given its size and location, the Reservation possesses a diverse landscape occupying por-
tions of the Columbia Plateau and the Columbia Mountains/Northern Rockies eco-re-
gions. On its east, south, and west borders, the Reservation extends to the midpoint of the 
Columbia and Okanogan Rivers. 

There are nearly 3,000 miles of interior rivers and streams with an additional 202 miles 
of boundary waters shared with Washington State (the Columbia and Okanogan Riv-
ers). There are 9,500 acres of lakes and about 22,000 acres of wetlands identified by the 
National Wetland Inventory and 20,855 acres of hydric soils identified by the Reserva-
tion soil inventory.

Streams and Lakes
There are 140 streams in the 209 watershed management units of the Reservation. Of 
these, 63 are perennial. The Reservation has approximately 420 lakes and ponds, most 
of which are located in the southwest plateau area. Significant streams and lakes of the 
Reservation are shown in Table 2.

Wetlands
The Colville Reservation contains a wealth of wetlands. In spite of a relatively arid cli-
mate, 28,496 acres of wetlands have been mapped within the boundaries of the Reserva-
tion by the National Wetland Inventory. The inventory separates the Reservation wetland 
areas into more than 100 different wetland classes, and identifies over 6000 distinct wet-
land map units.

Wetlands serve many important ecological, 
environmental, and cultural functions and val-
ues. Many culturally important and uncom-
mon plants grow in wetland environments. 
Wetlands support fish production, providing 
fish and important wildlife habitat. Their wa-
tershed functions include filtering water con-
taminants, dissipating stream energy, storing 
and releasing water to regulate flows, storing 
carbon, and contributing biodiversity through 
their special flora and fauna. Wetlands also 
contribute to the public health and safety by 
providing flood storage and conveyance, pol-
lution and sediment control, recreation oppor-
tunities, and water quality protection.

Wetland area
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A wetlands water quality monitoring program was initiated under a Wetland Program 
Development grant in 2007. The program combines a wetland rapid assessment method 
with field and laboratory water tests that are performed routinely across a network of 
selected sites on the Reservation. In 2013, a strategy was developed for additional moni-
toring at three different levels, landscape, rapid, and intensive. Increased wetland moni-
toring began in 2014.

Not all wetlands possess surface water, or have it long enough through the year for water 
quality monitoring. For those with surface water for adequate duration, 24 sites per year 
are randomly selected for water quality sampling. During a 5-year period, this allows 
sampling from 120 wetlands.

Tribal code requires a permit for any activity affecting the bed or banks of waters, includ-
ing wetlands on the Reservation. It contains standards for certain common activities that 
are performed in waters, such as road crossings, certain logging activities, bulkheads, 
and stream bank stabilization relating to loss of wetlands and compensatory mitigation. 
The Hydraulic Project, Forest Practices, and Shoreline Management codes provide non-
point source protections for wetlands.

Water Quality Management
Water quality monitoring data indicate the segments of streams and rivers that fail to 
meet EPA and tribal water quality standards for temperature, dissolved oxygen, bacteria 
(fecal coliform) and turbidity.  Violations occur mostly in summer months, when water 
temperatures exceed standards, dissolved oxygen levels fall below minimum standards, 
and bacteria counts become concentrated during low flows.  Turbidity values are high in 
the spring during periods of enhanced runoff and erosion. (Hunner, 2015)

Groundwater investigations indicate water quality is generally suitable for domestic and 
industrial purposes, though some localized problems are inherent to the geologic materi-
al of the aquifer. (Thorn and Martin, 2012)

The water quality management system for the Reservation includes water quality stan-
dards, which are adopted in both the Tribal Code and in the Code of Federal Regulations 
(40 CFR 131.35). Tribal codes support the achievement of water quality standards as they 
apply to onsite wastewater treatment, mining practices, forest practices, in-stream proj-
ects, and other water resource uses. 

The primary purpose of the water quality monitoring and assessment program is to de-
termine whether water quality criteria are achieved and beneficial water uses are sup-
ported for water bodies across the Reservation. Monitoring informs the understanding 
of baseline water quality conditions for all waters and enables periodic evaluation of 
changes. Monitoring also helps identify waters needing restoration. 
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Table 3: Water Quality Monitoring Parameters
Physical Chemical Biological

Streams Discharge (flow), 
temperature, turbid-
ity, and conductivity 
(specific conduc-
tance)

PH, dissolved oxygen, 
and nutrients (ammo-
nia, nitrate/nitrite, 
orthophosphate

bacteric (fecal coli-
forms, E.Coli), mac-
roinvertebrates, and 
habitat (riparian/chan-
nel) condition

Lakes Algae toxicity bacteria
Wetlands Turbidity, conductiv-

ity, wetland size and 
disturbance type and 
severity

Dissolved oxygen, pH, 
pesticides, industrial 
chemicals

Vegetation diversity, 
sensitivity to distur-
bance and cultural 
value; fish/wildlife 
habitat and presence, 
and bacteria

Groundwa-
ter

Conductivity, total 
dissolved solids

PH, arsenic, fluoride, 
nitrate-N, iron, man-
ganese, sulfate, zinc, 
sodium, hardness, lead, 
alkalinity, calcium, mag-
nesium, corrosivity

bacteria

Point Sources
Wastewater pH, total suspended 

solids
Total residual chlorine Biological oxygen 

demand (BOD), fecal 
coliform, enterococci

Aquacul-
ture

Turbidity, underwa-
ter sediment accu-
mulation

Dissolved oxygen, nu-
trient*

macrophyte survey, 
stable isotope study*

Hatchery Effluent flow, net to-
tal suspended solids, 
net settleable solids

Disinfectant & antifoul-
ing agent outflow, total 
residual chlorine

Industry Discharge, tem-
perature, turbidity, 
conductivity, total 
suspended and dis-
solved solids

pH, dissolved oxygen, 
nutrients (ammonia, 
nitrate/nitrite, ortho-
phosphate), tanins and 
lignins, oils and grease, 
sulfate, and total organic 
carbon

Fecal coliform, BOD

Non-point 
Source

Turbidity, tempera-
ture

Nutrients, dissolved 
oxygen

bacteria

*Only from one facility
Source: Thorn, Todd. Water Quality Assessment Report for the Confederated Tribes of the Colville Reservation, 
2009 - 2013. Department of Environmental Trust, Watershed Program, 2013.
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Figure 6: Stream Monitoring System
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In addition to the monitoring and assessment conducted by the Environmental Trust De-
partment, the Fish & Wildlife Department performs substantial monitoring of aquatic 
habitat across the Reservation and throughout the Okanogan River watershed. Federal 
and State Agencies as well as the Tribes, monitor the Reservation boundary waters: the 
Columbia, Sanpoil, and Okanogan rivers. These efforts are coordinated and results are 
shared between Agencies.

Causes and Sources of Water Quality Impairment
Fecal coliform: Potential causes of fecal coliform impairments vary depending on the 
stream. Potential causes for high fecal coliform levels includes 1) grazing and livestock 
management with numbers of animals concentrated along or near streams, 2) failing sep-
tic systems, and 3) wildlife. Isolated spikes in fecal coliform levels in streams with oth-
erwise low levels point toward a grazing or wildlife impact rather than septic systems. 
In places where homes are present along or near streams, residential drainfields are a 
potential source.

Dissolved oxygen/Temperature: Low dissolved oxygen levels are often associated 
with warm water temperatures, turbidity, and the presence of organic matter, specfical-
ly various bacteria species. Reduced riparian vegetation or increasing stream channel 
widths exacerbate natural sources of warm water, such as warm air temperature. Poten-
tial causes of poor riparian or channel condition include streamside clearing for home 
sites and agriculture, stream-adjacent roads, overgrazing in riparian areas, streamside 
areas logged in the past with limited shade requirements. These sources persist on the 
Reservation to some extent.

Total dissolved gas: Hydroelectric facilities in the Columbia River basin cause increas-
es in total dissolved gas. Elevated levels result from spill events at seven hydroelectric 
projects on the Mid-Columbia River, at hydroelectric projects upstream of the Columbia 
River’s international border crossing, and upstream sources on the Spokane River. Water 
spilled over the spillway of a dam entrains air bubbles. When these are carried to depth 
in the dam’s stilling basin, the higher hydrostatic pressure forces air from the bubbles 
into solution. The result is water supersaturated with dissolved nitrogen, oxygen, and the 
other gaseous constituents of air. 

High levels of total dissolved gas are of special concern to the Tribes. The Chief Joseph 
Dam has been retrofitted with gas deflectors that address the problem at this dam. Addi-
tional measures are needed at Grand Coulee Dam.

pH: Causes of pH exceedances appear to be natural, due to the area geology. High pH 
can also be caused by high photosynthetic activity by algae concentrations. Most of the 
pH exceedances are not much higher than the upper threshold. Six streams do not fully 
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support fish-related beneficial uses, and are listed only due to pH exceedances. These are 
Armstrong, Falls, Lynx, North Star, Sitdown, and Smith Condon creeks.

Turbidity: High turbidity is a concern though exceedances were not recorded. Nineteen 
(out of 56) monitored streams have average turbidity above a benchmark set by the Envi-
ronmental Trust Department. High turbidity prevents full support for fish and shellfish, 
natural food chain maintenance, ceremonial and religious use, and water supply uses.

Groundwater
The Reservation contains two broad categories of aquifers:

•  Bedrock aquifers: poorly yielding granite, diorite, granodiorite, and vol-
canic rocks as well as metasediments including quartzites and slate in the 
eastern Reservation

•  Unconsolidated sediment aquifers: higher yielding glacial and catastrophic 
flood-deposited sediments in the eastern and central Reservation as well as 
glacial/alluvial deposits in the western portion—thicknesses range from 
700 feet near Inchelium to 120 feet Okanogan Valley.

Higher water yields are generally obtained from the sediment aquifers while the bed-
rock units are poor sources of groundwater, however additional study may identify high-
er-yield bedrock aquifers.

Groundwater investigations indicate that bedrock aquifers and localized sand and gravel 
strata of glacial origin generally contain good quality water that is suitable for domestic, 
industrial and most other purposes without treatment. Some water quality problems as-
sociated with naturally occurring iron, manganese and arsenic are inherent to the geolog-
ic material of aquifers. Spring box and shallow wells in proximity to surface water may 
be prone to color and turbidity problems associated with spring runoff and snowmelt. 

Most bacteria problems have been associated with faulty or damaged well construction 
that allowed surface contamination to enter the well. Other bacteria and nutrient (e.g. ni-
trate and ammonia) problems result from faulty septic drain fields, agricultural practices 
and concentrated livestock areas. Shallow and improperly placed or constructed wells 
are particularly susceptible to impacts from these activities.

In general, Reservation groundwater quality meets drinking water standards established 
by the EPA and Washington State Department of Health. Most exceedances occur infre-
quently and do not reflect consistent water quality problems. (Thorn and Martin, 2012)
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Water Rights
Federal Indian water rights are substantively governed by federal law and Supreme 
Court decisions including Winters v. United States and Arizona v. California. Indian wa-
ter rights, although created and vested as of the date of the reservation (or earlier, in the 
case of aboriginal rights) are not quantified unless litigation or congressional action has 
determined the size of the right.

These Supreme Court decisions established that the measure of the reserved water rights 
of a tribe includes both the present amount of water used and future increases in the 
amount necessary to fulfill the purposes for which a reservation was created. The court 
noted that Congress intended to deal fairly with Indian tribes by reserving waters, with-
out which their lands would be useless.

In 1981, these decisions were cited by the Ninth Circuit Court of Appeals in the Colville 
Confederated Tribes v. Boyd Walton, Jr. decision that confirmed the Tribes’ reserved wa-
ter rights for current and future needs. The decision also confirmed the use of water to 
maintain the Omak Lake Fishery and the right of the Tribes to determine how to use their 
water.

A common method for quantifying Indian water rights under the court decisions is the 
Practicably Irrigable Acreage method. This method quantifies the amount of water need-
ed to irrigate arable lands on a reservation. The Tribes have asserted their water rights 
in the Tribal Code (Water Resources Use and Permitting) and established a water rights 
project team that includes the Environmental Trust Department and the Office of Reser-
vation Attorney.

The team is currently evaluating water uses, permits, certificates, rights, and claims on 
the Reservation. They have estimated future use based on population expansion and po-
tential water uses. The method of determining Tribal or individual Indian water rights 
is yet to be determined and may vary from place to place depending on water source. 
(Center for Applied Research, 2015)

Air Quality

Airshed Description
An airshed is a geographical area where local topography influences air movement and 
emission dispersion.  Topographical features may concentrate emissions such as smoke 
into localized areas of the airshed.  The airsheds shown in Figure 7 were delineated based 
on resource management units and knowledge of local meteorological conditions.  The 
four airsheds also extend beyond the exterior boundaries of the Reservation. 

The Lake Roosevelt airshed consists of 5 resource management units and totals 395,553 
acres.  The airshed is bounded on the west by the southern tip of the Kettle mountain 
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range and on the east by the Columbia River including a portion of Franklin D. Roosevelt 
Lake (the impoundment of the Columbia River behind Grand Coulee Dam).  Air and 
water typically flow into the river corridor. The population is concentrated in the town of 
Inchelium with sparsely populated areas to the south.  

The Sanpoil River originates near the city of Republic, within the Okanogan Highlands, 
and is entirely in Ferry County. It flows south through the Colville National Forest, Okan-
ogan National Forest, and the Colville Indian Reservation. After entering the Reservation 
the main tributary, the West Fork Sanpoil River joins the river. It then receives a number 
of smaller tributaries such as Twentyone Mile Creek, Twentythree Mile Creek, and Thir-
ty Mile Creek. The Sanpoil River enters Franklin D. Roosevelt Lake (FDR Lake), at the 
southern end above Grand Coulee Dam. Keller a small community lies half way down 
the Sanpoil arm of the lake and represents the population center of the airshed.  

Nespelem, at 251,000 acres is the smallest airshed with the population centers of Ne-
spelem, Agency Campus and part of Coulee Dam within it.  The Nespelem River flows 
down the center of the valley with a several small tributaries including the largest the Lit-
tle Nespelem River.  Air and water flow in to the Lake Rufus Woods, another impound-
ment of the Columbia River behind Chief Joseph Dam.  

The Okanogan River airshed has the most acres (427,269) and the least RMUs (3).  The 
airshed also possesses two of the highest points on the Reservation, Moses Mountain 
(6,774 feet) and Omak Mountain (5,747 feet), which influence local weather patterns and 
air movement.  The Okanogan River comprises the western border of the airshed and the 
Reservation.  Two population centers, Omak and Okanogan have the largest population 
and economies in the county.  The off-Reservation portion of the airshed extends north 
into Canada and South past the confluence of the Okanogan and Columbia rivers.

An airshed map for the Reservation was developed by combining RMUs based on river 
drainages and prevailing weather patterns.  Designating airsheds facilitates analysis that 
determines where emissions are occurring and defining the affected area.

Column from the North Star Fire
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Table 4: Airshed Areas and Included RMUs
Lake Roosevelt Sanpoil River
RMU Name RMU # Acres RMU Name RMU # Acres 
Hall Creek 1 115,442 Upper Sanpoil River 6 151,923
Twin Lakes 2 61,490 Lower Sanpoil River 7 95,646

Wilmont Creek 3 75,111 West Fork Sanpoil 8 41,136
Nine Mile Creek 4 80,585 Total  288,705
Hell Gate 5 62,925
Total  395,553
Nespelem Okanogan River
RMU Name RMU # Acres RMU Name RMU # Acres
Nespelem River 9 84,668 Omak Creek 13 122,112
Little Nespelem 
River

10 59,211 Kartar Valley 14 131,381

Buffalo Lake/
Swawilla Basin

11 65,062 Southwest Plateau 15 173,776

Lost Creek 12 42,123 Total  427,269
Total  251,064
Source: Ray, Kris. Air Emissions Inventory Criteria Pollutants Base Year 2011. Air Quality 
Program, Environmental Trust Department, Confederated Tribes of the Colville Reservation, 
2013.

Air Emissions Inventory

The Air Quality Program prepares emissions inventories to assess the amount of emis-
sions from several source categories located in the airsheds of the Reservation and then 
develops strategies to reduce emissions that are having adverse impacts. The inventory 
also supplements data from monitoring efforts for a better understanding of air quality 
trends and concerns. By conducting successive inventories over a long period of time, 
trends concerning the number of sources and the quantity of emissions can be deter-
mined. 

Criteria pollutants are commonly found substances that the Environmental Pro-
tection Agency regulates by establishing human health-based and/or environmental-
ly-based permissible levels. The Clean Air Act requires the agency to set National Ambi-
ent Air Quality Standards for six common air pollutants. The six criteria pollutants are: 
ground-level ozone, carbon monoxide, sulfur oxides, nitrogen oxides, particulate matter 
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and lead (See Appendix B: Criteria Air Pollutants for descriptions). Primary standards set 
limits based on human health and secondary standards are intended to prevent environ-
mental and property damage.  The levels are set on a mass per volume basis, micrograms 
per cubic meter (µg/m3) where emissions for pollutants for an inventory are reported as 
tons per year.  

Point Sources
Point Sources are individually inventoried and are typically fixed, stationary locations 
where they release pollutants into the atmosphere. Point sources located in Reservation 
airsheds include:

• Okanogan River Airshed
o Omak Forest Products
o Colville Indian Precision Pine (closed in 2009)
o Granite Northwest asphalt batch plant
o Gas stations (6)

• Nespelem River Airshed
o Gas stations (2)
o Coulee Dam Concrete batch plant

• Sanpoil River Airshed
o Gas station

• Lake Roosevelt Airshed
o Gas station

An initial report on point source emissions was prepared in 2006 with the purpose of 
improving point source emissions inventories on tribal lands.  Two point sources were 
identified, the Colville Indian Plywood and Veneer and Colville Indian Precision Pine lo-
cated on the west edge of the Reservation near Omak. The first comprehensive emissions 
inventory was prepared for the year 2008 and included the Colville Plywood and Veneer 
and Colville Indian Precision Pine facilities and 7 smaller point sources and reported cri-
teria pollutants for each of them.

Nonpoint Sources
Nonpoint source air pollution comes from diffuse sourc-
es that affect air quality, typically from sources such as car 
tailpipes. On the Reservation, nonpoint sources include res-
idential wood stoves, landfill fires, prescribed fires and wild-
fires. Although these pollutants have originated from a point 
source, the long-range transport ability and multiple sources 
of the pollutant make it a non-point source of pollution. Fire Haze
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Air Quality Monitoring
Omak Monitoring Site
The Omak site is located near the corner of 8th avenue east and the Okanogan-Omak/ 
East River Road on the west end of the Omak Wood Products property.  The site was 
established in October of 2010 in cooperation with Washington State Department of Ecol-
ogy. The site includes a Nephelometer to measure atmospheric particulates.

Nespelem Monitoring Site
A permanent site at the Nespelem School District facility was established in September 
2012. The site includes a Beta Attenuation Monitor to measure PM2.5 and record airborne 
concentration levels.

Inchelium Monitoring Site
The Inchelium site was established at the Emergency Management Building in Inchelium 
on the Bridge Creek Road east of the Indian Health Services clinic. The site includes a 
Beta Attenuation Monitor to measure PM2.5 and record airborne concentration levels. An 
Auto Met data logger to manage the meteorological sensors was installed in late August.  
This is a newer version than used in Nespelem but keeps the sites standardized.

Air Quality Index
The Air Quality Index (AQI) is an index for reporting daily air quality. It indicates how 
clean or polluted the air is, and what associated health effects might be a concern. The 
AQI focuses on health effects that may be experienced within a few hours or days after 
breathing polluted air. The Environmental Protection Agency (EPA) calculates the AQI 
for five major air pollutants regulated by the Clean Air Act: ground-level ozone, particle 
pollution (also known as particulate matter), carbon monoxide, sulfur dioxide, and ni-
trogen dioxide. For each of these pollutants, the EPA has established national air quality 
standards to protect public health. Ground-level ozone and airborne particles are the two 
pollutants that pose the greatest threat to human health in this country.

The higher the AQI value, the greater the level of air pollution and the greater the health 
concern. For example, an AQI value of 50 represents good air quality with little potential 
to affect public health, while an AQI value over 300 represents hazardous air quality.

An AQI value of 100 generally corresponds to the national air quality standard for the 
pollutant, which is the level the EPA has set to protect public health. AQI values below 
100 are generally thought of as satisfactory. When AQI values are above 100, air quality is 
considered to be unhealthy-at first for certain sensitive groups of people, then for every-
one as AQI values get higher.
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The six levels of air quality health concern are:

•  Good AQI is 0 to 50. Air quality is considered satisfactory, and air pollution 
poses little or no risk.

•  Moderate AQI is 51 to 100. Air quality is acceptable; however, for some 
pollutants there may be a moderate health concern for a very small number 
of people. For example, people who are unusually sensitive to ozone may 
experience respiratory symptoms.

•  Unhealthy for Sensitive Groups AQI is 101 to 150. Although general public 
is not likely to be affected at this AQI range, people with lung disease, older 
adults and children are at a greater risk from exposure to ozone, whereas 
persons with heart and lung disease, older adults and children are at great-
er risk from the presence of particles in the air.

•  Unhealthy AQI is 151 to 200. Everyone may begin to experience some ad-
verse health effects, and members of the sensitive groups may experience 
more serious effects.

•  Very Unhealthy AQI is 201 to 300. This would trigger a health alert signify-
ing that everyone may experience more serious health effects.

•  Hazardous AQI greater than 300. This would trigger a health warnings of 
emergency conditions. The entire population is more likely to be affected.

The AQI ratings for Reservation communities and other communities in the region are 
presented in Table 5. The Tribes’ Air Quality Program has prepared AQI reports twice a 
year since 2012.

Generally, the air quality of area communities is good. During the years 2012 – 2014, there 
were no days where the air quality reached a pollution level that was very unhealthy or 
hazardous. Only two communities experienced unhealthy levels during that three-year 
period: Twisp (3 days) and Nespelem (2 days).

Levels considered unhealthy for sensitive groups were experienced in Omak (13 days) 
and Nespelem (8 days) during the period. The community of Inchelium had no days that 
were considered unhealthy for sensitive groups.

Moderate air quality were experienced by all area communities during this period. On 
the Reservation, Omak had 152 moderate days, Nespelem 51 days, and Inchelium 25 
days over the three-year period.
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Table 5: Air Quality Index Ratings for Area Communities
Number and Percentage of Days by Air Quality Rating 2012-2014

2012
Air Quality Index Ratings

2013
Air Quality Index Ratings

2014
Air Quality Index Ratings

AQI G M S U G M S U G M S U
Colville 283 71 329 36 265 96 1

80% 20% 90% 10% 73% 26% .2%

Twisp 265 85 8 1 320 43 294 60 2 2

73% 23% 2% .3% 88% 12% 82% 17% .5% .5%

Wellpinit 312 12 364 1 325 23

96% 4% 99% .3% 93% .7%

Winthrop 339 7 11 355 10 325 20 3
95% 2% 3% 97% 3% 93% 6% .9

Omak 318 44 2 331 17 237 91 11

87% 12% .5% 95% 5% 70% 27% 3%
Nespelem 298 36 5 2 292 3 3 316 12

87% 11% 1% .5% 98% 1% 1% 96% 4%

Inchelium* 48 8 306 2 310 15

86% 14% 99% .6% 95% 5%

*Inchelium 2012 data for April - September only.

Source: Air Quality Semiannual Reports 2012, 2013 and 2014. 
Air Quality Program, Office of Environmental Trust, prepared
by Kris Ray.

G = Good
M = Moderate
S = Sensitive
U = Unhealthy
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The majority of days in Reservation communities, however, were in the least polluted 
category. The percentage of good days in Inchelium ranged from 86% to 99%, Nespelem 
ranged from 87% to 98%, and Omak ranged from 70% to 95%.

The primary reason for lower air quality readings is smoke from wildfires during the 
warmer months and from wood stoves during the winter months when inversions occur. 
The highest concentration of days in the moderate and unhealthy for sensitive groups, 
occurred in Omak in 2014 and were largely the result of the Carlton Complex and Devil’s 
Elbow fires that burned over 275,000 acres in the area. (Ray, 2012, 2013, 2014)

Living Resources

Ecosystems and Biological Communities
The Colville Reservation has diverse climate and habitat conditions ranging from the 
dry shrub-steppe ecosystems along the Columbia River, to low elevation Ponderosa pine 
forests, and up to moister Douglas-fir forests and the Subalpine-fir forests at the highest 
elevations of the Reservation.

A variety of habitats vital to fish and wildlife are present on the Reservation, including 
rivers, streams, lakes, riparian zones, wetlands, shrub-steppe, and forest. These habitats 
include features, such as snags, cliffs, woody debris, and old growth trees that are nec-
essary to support a wide variety of fish and wildlife species. Some of these species are 
endangered, threatened or of special concern under the federal Endangered Species Act 
and Washington State law.  Many species also have cultural significance for the Tribes.

The ecosystems of the Reservation have been altered and shaped by multiple human ac-
tivities and natural occurrences that have impacted the quantity and quality of fish and 
wildlife habitat. As a result, the fish & wildlife managers are challenged to utilize best 
management practices to achieve the desired future conditions for this landscape. 

Since 1872, when the current Reservation boundaries were established, wildlife and wild-
life management have undergone environmental and social change. Mountain quail and 
white-tailed jackrabbits are no longer present on the Reservation.  Sharp-tailed grouse no 
longer occur east of the Sanpoil River. The loss of these species has occurred as a result 
of habitat change and reduction primarily as a result of livestock operations, agriculture, 
and Columbia River dams. 

Non-native species, such as pheasant, chucker, California quail, and turkey, began to oc-
cupy Reservation habitats after being introduced on lands adjacent to the Reservation. 
Pheasant were introduced on the Reservation to supplement losses of native upland 
birds.  Population augmentations have occurred for elk and sharp-tailed grouse as well as 
a California bighorn sheep and pronghorn antelope reintroductions. In 2009 gray wolves 
were documented to have re-established packs and home ranges within the Reservation 
boundaries.
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Beginning in 1972, areas were set aside to protect wildlife during all or part of the year, 
and the first Tribal General Deer Season was established.  In 1976 the Fish and Wildlife 
Department was created.  In 1980 the Northwest Power Planning Act was passed, requir-
ing mitigation of fish and wildlife losses due to hydropower development. The first wild-
life mitigation properties on the Reservation were purchased in 1993 and are managed by 
the Fish and Wildlife Department. (Center for Applied Research, 2014)

Priority Habitats
Streams
The Reservation has 140 streams, totaling almost 
3,000 miles in length, in 209 watershed management 
units. Of these, 63 are currently perennial streams. 
Prior to the establishment of the Reservation and the 
development of timber harvesting and grazing, it is 
estimated that there were as many as 94 perennial 
streams. (Hunner, 2014) 

The quantity and quality of streams affect fish pop-
ulations and the distribution, composition and pro-
ductivity of plant and animal communities asso-
ciated with this habitat. Most streams have a high 
composition of eastern brook trout, few native rain-
bow and cutthroat populations, and essentially no bull trout. 

Timber harvesting, road building and lack of maintenance, livestock grazing, and agri-
culture have impacted almost all of the streams and riparian areas on the Reservation 
over the past century. Early timber harvesting activity along stream corridors allowed for 
homestead construction and mining activities. Lack of canopy cover, denuded stream-
banks, loss of coarse woody debris, and channel sedimentation has resulted. In severe 
cases, less than 50 percent of the potential riparian vegetation exists and the stream sub-
strate composition has greater than 60 percent of fine sedimentation. (Hunner, 2014)

Wetlands
The Colville Reservation contains a wealth of wetlands. In spite of a relatively arid cli-
mate, 28,496 acres of wetlands have been mapped within the boundaries of the Reserva-
tion by the National Wetland Inventory. The inventory separates the Reservation wetland 
areas into more than 100 different wetland classes, and identifies over 6,000 distinct wet-
land map units. 

Instream habitat
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Wetlands are areas that are inundated or saturated by surface or ground water at a fre-
quency and duration sufficient to support, and that under normal circumstances do sup-
port, a prevalence of vegetation typically adapted for life in saturated soil conditions.

Wetlands, wet meadows, springs and seeps often occur 
along streams and their headwaters, where the movement 
of water is slower and soil depositional processes domi-
nate the ecology. Isolated wetlands and wet meadows also 
occur where groundwater raises the water table above 
the ground. Although wetlands may be part of a riparian 
area, the ecology differs from that of the fast-moving fresh 
water environments.

Wetlands serve many important ecological, environmen-
tal, and cultural functions and values. Many culturally 
important and uncommon plants grow in wetland envi-
ronments. Wetlands support fish production, providing 

fish and important wildlife habitat. Wetlands on forested and non-forested land, are im-
portant wildlife habitats, both seasonally and year round.  They support a high diversity 
of wildlife species, some of which are also dependent upon adjacent habitats.

Wetlands are a vital link between water and land, providing numerous benefits for peo-
ple, fish and wildlife. Wetland types include riverine, lake-fringe, slope, and depressional. 
Because of their strategic position within the landscape, wetlands provide a number of 
ecological and environmental functions or services. Dominant functions include:

• Flood and storm water control and storage (reducing flood damage). 
•  Water quality maintenance and improvement by filtering sediment, nutri-

ents and pollutants. 
• Bank and shoreline protection (preventing erosion). 
•  Ground and surface water recharge and base flow support or maintenance 

during dry periods. 
•  Biological and habitat support, particularly vital for threatened species of 

plants, fish and wildlife. 

Wetlands produce food, forest and fuel products and furnish society with educational, 
scientific, recreational and aesthetic benefits. In some areas on the Reservation they pro-
vide ceremonial and religious benefits. (Hunner, 2014)

Beginning Beaver Dam
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Lakes 
The Reservation has approximately 420 lakes and ponds, the majority of which (about 
300) are in the southwest plateau area and are saline or highly alkaline and unable to sup-
port fish. They occur in numerous closed basins with no external drainage and waters are 
made salty through concentrations of salts and alkali compounds accumulating, due to 
the fact that water intakes occur, yet there is little, if any outlets of water, except through 
evaporation.  Historically, most lakes outside of this area were high elevation and clear 
(oligotrophic: low in nutrients and primary productivity) to warmer water with more nu-
trients (mesotrophic). Limnological data gathered since the mid-1980s and other studies 
indicate that Reservation lakes now tend to be within the moderate to high productivity 
scale of trophic classification (meso to eutrophic). An exception is Omak Lake, a large low 
salinity oligotrophic lake.
 
Lakes are an important resource to the Reservation, and characteristic uses include water 
supply, aquatic life, ceremonial and religious use, recreation and wildlife habitat. Some 
lakes receive special management to support some 
of the characteristic uses. North and South Twin 
Lakes, Goose and Little Goose Lake, and Little 
Owhi Lake are examples of lakes receiving special 
treatment. Some lakes and ponds and other sur-
face water bodies have an important interaction 
with Reservation aquifer systems, particularly the 
alluvial and glacial deposits that fill the bottom of 
most river and stream valleys. They are a source of 
recharge to or a recipient of natural discharge seep-
age from groundwater depending on their land-
scape position.

Fish species composition has changed significantly 
from historical times largely due to altered water 
quality and habitat conditions. Three basic activities 
have led to the decline of fisheries on the Reserva-
tion: overharvest (off Reservation), water diversions 
and habitat degradation that includes loss of species 
and streambank/lakeshore integrity, increased sed-
imentation, and declining riparian condition and 
water quality, quantity and distribution. Sediment 
fills voids in spawning gravels and fills in pools and 
shallow lakes, often accelerating the natural process 
of lake-to-marsh conversion. 

Causes of degradation include livestock grazing, 
agricultural conversion of riparian/wetland areas, 

timber harvest, fire suppression, climate change, roads and urban development.  The 
cumulative effect of these sources of degradation have limited the potential of fisheries 

Twin Lakes

Lake Roosevelt
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in some lakes and most streams on the Reservation. Most lakes now have various warm 
water and stocked trout species. 

Several lakes with relatively poor or inadequate flushing characteristics have elevated 
concentrations of nutrients (eutrophic) and are subject to periodic algae blooms with sub-
sequent fish die-off due to oxygen depletion. Owhi Lake and upper portions of the San-
poil Arm of Lake Roosevelt are examples of waters with this seasonal occurrence in some 
years. Reasons for nutrient enrichment in lakes may be multiple, and some lake water 
quality problems are edaphic rather than human-induced. In any case, nutrient excess 
problems are intensified by unrestricted, season-long use of stream and lakeshore by live-
stock, agricultural practices, wastewater (septic) systems, and historic road construction 
for timber harvest. (Hunner, 2014)

Riparian Areas
Riparian areas are the central feature of watersheds. They include lands along perma-
nently-flowing streams, ponds, lakes, wetlands, seeps, springs, and intermittent streams, 
where both aquatic and terrestrial ecosystems mutually influence each other. Riparian 
areas are important to a broad array of aquatic and terrestrial species. They have high 
productivity and high biodiversity, due in part, to their high soil moisture, high fertility, 
and complex vegetation mosaics. 

Riparian areas function as travel corridors for wildlife 
and provide breeding and forage areas, hiding cover, 
and wintering habitat. They also provide fawning habi-
tat. Riparian habitats are connective links to other forest 
and range communities and the wildlife species that use 
them. Native vegetation (trees, shrubs, forbs and grasses) 
that comprise riparian habitat are suited to water saturat-
ed soils, either seasonally or year-round. 

Riparian willow communities are essential to willow fly-
catchers for breeding and rearing. Riparian communities 
provide beaver with food and the materials for dam and 
lodge building. Large down logs in riparian areas function as homes and food for insects 
that aid in the decomposition of the wood, which recycles nutrients back to the soil for 
use by living vegetation. 

The structure and function of riparian ecosystems on the Reservation have been impact-
ed by human induced disturbance such as forest practices, livestock grazing, agricultur-
al practices, road development and lack of maintenance, and urban development. Poor 
management of riparian habitats, especially when it results in the downcutting of stream 
channels, causing the loss of bank water storage and bank stabilizing vegetation, nega-
tively affects the ability of riparian vegetation to persist.  Roads are a major cause of de-

Riparian Habitat
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cline of aquatic habitats and habitat loss. Roads contribute to sedimentation, erosion, and 
habitat fragmentation. (Center for Applied Research, 2014, Pacific Biodiversity Institute. 
2015)

Snags
Standing dead trees commonly referred to as “snags” provide critical wildlife habitat. 
Approximately 72 species of wildlife in this region are dependent on snag habitat: prima-
ry excavators such as pileated woodpeckers who excavate nest holes, and secondary cav-
ity users which occupy the snag after the hole is drilled or abandoned.  Snags also pro-
vide habitat for insects, which aid in the decomposition process of the snag, providing 
food for insect eating wildlife.

The wildlife that utilize a snag is determined by the size 
and condition of the snag, and its location in relation to the 
surrounding plant community. For example, the pileated 
woodpecker selects tall snags greater than 20 inches in di-
ameter, that are capable of providing a nest at least 30 feet 
above the forest floor and located in a two-storied stand. 
Of further importance to the maintenance of a woodpeck-
er population is the number of snags available across a 
forest community. To meet the needs of snag utilizing spe-
cies such as pileated woodpeckers at their maximum po-
tential population in a ponderosa pine community, would 
require over two snags per acre, in varying diameters from 
10 to over 20 inches.

Snags and logs, both standing and on the ground, are otherwise 
known as coarse woody debris. The ecological role of coarse 
woody debris in the forest includes the maintenance of healthy 
soils, nutrient supply, and chemical composition of the forest 
floor. Decaying matter from coarse woody debris provides car-
bon stores and seed bed regeneration which depend highly on the 
soils of these environments. 

Another ecological process associated with coarse woody debris 
is microhabitat creation in the form of shade cover, humidity and 
moisture protection. These are important factors for maintaining 
forage for herbivores, small mammal prey species and amphibian 
populations. 

Forest structure associated with coarse woody debris provides 
wildlife corridors and connectivity, cover, nesting, denning and foraging habitat for many 
forest species. Coarse woody debris in the form of woody structure in streams and water 

Pileated Woodpecker

Snag
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bodies affects the hydrologic regime of a site by decreasing water runoff, maintaining 
streambank stability, and providing shade to regulate water temperatures.

Large snags that threaten to fall, causing injury to loggers or their equipment, are re-
moved during timber harvest.  The extensive forest road system provides increased ac-
cess for firewood cutters to snags that would normally be difficult to access.  The cumula-
tive effects of timber harvest and firewood gathering increases the risk of compromising 
the viability of wildlife populations dependent on large snag habitat. (Center for Applied 
Research, 2014, Pacific Biodiversity Institute, 2015)

Cliffs/Talus
Cliffs, talus (an accumulation of rock rubble and boulders) and cave habitats of the Res-
ervation provide a diverse array of microhabitats important to wildlife. Many species are 
either dependent on or use these habitats, including bats, birds, bighorn sheep, wolver-
ine, rodents, reptiles and communal snake dens. Threats to cliffs and talus include roads, 
traffic, energy development, climate change, recreational climbing and biking, mining, 
housing developments, loss of dispersal habitat, and snake den destruction.

Habitat elements of cliffs, talus and caves in-
clude structures such as terraces, overhangs, 
and crevices, providing protection from pred-
ators, open views, flight bases, protection from 
weather and fire, lingering snowpack, and 
moderation of a cool, frost-free temperature re-
gime. 

Cliffs provide denning habitat, nesting habitat, 
escape habitat, and, at times, foraging habitat. 
Cliff habitats appear in various pitches, shapes 
and sizes. They may have single trees or clumps 
of trees scattered across their faces. They may 
have few ledges or many ledges. They may be 
accessible by wildlife that walk, crawl or fly, or they may only be accessible by those that 
fly.   These habitats are seldom affected by other resources uses. However, disturbances 
can occur from forest practices, on or adjacent to the cliff face, or from quarrying rock 
from the face and by road construction across the face. Timber harvest, near or adjacent 
to nesting golden eagles, can result in nest abandonment.

Cliffs, talus and caves tend to have fewer management threats compared with other nat-
ural resources partly because of their relative lack of commercial timber and sometimes 
due to their protection as culturally significant areas. However, they can be threatened by 
housing construction and wind energy development. (Center for Applied Research, 2014, 
Pacific Biodiversity Institute, 2015)

Talus habitat



The Affected Environment The Affected Environment    

94 95FinalProgrammatic EIS Programmatic EISFinal

Aspen Stands
Quaking aspen is an important deciduous species that may be found in both uplands and 
riparian areas. Aspen are short lived deciduous trees, with a life expectancy of 80 to 100 
years. They occur on moister upland sites and are an early successional species to conifers 
which eventually dominate the site. The primary reproductive strategy of aspen is colo-
nial root suckering. Abundant wind-blown seeds have low germination rates unless they 
land in ideal habitats such as recently burned areas. 

Aspen are classified as a fire dependent species that require fire for regeneration of the 
stand.  Stand replacing fires open the ground to full sunlight, removing competing veg-
etation such as conifers, and allow the aspen roots to sucker, producing thousands of 
shoots per acre, establishing a new stand.  

Aspen stands provide important habitat for wildlife such as nesting and roosting habitat, 
stem structures and decay classes that are preferred by primary cavity excavators, forage, 

shade and thermal cover. Aspen leaf fall builds 
up the organic content of soils over time, provid-
ing the basis for a food web starting with soil mi-
croorganisms and arthropods. Aspen stands pro-
vide quality forage and browse, however 
continuous overgrazing can eliminate aspen 
stands. The management of aspen requires con-
trols on grazing and competition, while provid-
ing for the right type of disturbance (such as fire 
or flooding) to foster new populations.

Young aspen trees are an important forage source for deer, moose and elk, and are read-
ily eaten by livestock.  Mature aspen stands provide shade and cover during the warm 
season. Aspen snags are an important nesting habitat for the Lewis woodpecker.  Aspen 
stands also provide nest sites for songbirds and raptors.

Throughout the West, aspen is declining in abundance and quality. The cause of aspen 
decline is due to the combination of several factors including overgrazing by livestock 
and wildlife, fire suppression, conifer encroachment, home development and drought.

The suppression of periodic fires from the landscape has resulted in the loss of aspen 
stands to decadence and replacement by coniferous trees. Livestock and wildlife can con-
tribute to the loss of regenerating aspen by grazing and trampling, especially near wa-
ter sources. Some areas on the Reservation, formerly in aspen, have been converted to 
pasture lands or hay fields to take advantage of sub-irrigated soils. (Center for Applied 
Research, 2014, Pacific Biodiversity Institute, 2015)

Aspen habitat
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Cottonwood Galleries
Black cottonwood is an important deciduous species found in riparian areas. Cotton-
woods occur in areas where both aquatic and terrestrial ecosystems mutually influence 
each other. Riparian areas are important for their high productivity and high biodiversity, 
due in part, to their high soil moisture, high fertility, and complex vegetation mosaics. 

Cottonwood trees are valuable for many species of wildlife. Cottonwoods tend to occur 
in riparian areas and active channels adjacent to aquatic prey sources, where they provide 
large instream structures critical for fisheries. Large cottonwood trees may be favored for 
nesting, roosting and foraging by large raptors or great blue herons. Cottonwoods con-
tribute to a broad prey base. Cottonwood stands provide important woody forage, hor-
izontal and vertical cover for visual and protective screening and shading, and diverse 
understory vegetation.

Galleries of large cottonwood trees are declining in abundance and quality due to road 
building and use, past harvests, and habitat loss. Erosion, sedimentation, and forest frag-
mentation from roads are the major causes of the decline of cottonwood galleries and 
other aquatic habitats. (Center for Applied Research, 2014, Pacific Biodiversity Institute, 
2015)

Shrub-Steppe
Shrub-steppe is a type of natural grassland with low rainfall. Shrub-steppes are distin-
guishable from deserts, which are too dry to support a noticeable cover of perennial grasses 
or other shrubs, while the shrub-steppe has 
sufficient moisture levels to support a cover 
of perennial grasses and shrubs. The dom-
inance of winter precipitation, combined 
with either fine-textured or rocky soils, is 
the main reason for the dominance of shrub 
vegetation in this ecosystem. In eastern 
Washington, the soils are characterized by 
loess and volcanic ash. Woody species of 
sagebrush (Artemisia spp.) are the most 
characteristic and widespread vegetation 
dominants in the intermountain lowlands 
and can have a relatively long lifespan of 
nearly 100 years.

Less than half of the original shrub-steppe remains in Washington and a large percent-
age of the remainder is in poor condition. Much of the native shrub-steppe and grass-
land habitat in the Columbia Plateau has been converted to agriculture, and much of the 
remaining habitat is heavily impacted by agriculture, over-grazing, non-native grasses, 
and changes in fire frequency. Management considerations for shrub-steppe include soil 
disturbance levels and the potential for weed invasion.

Shrub steppe habitat
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Wildlife species that use shrub-steppe include deer, elk, coyotes, badgers, bats, over 50 
species of birds, and many rodents, reptiles, amphibians and invertebrates. Land birds 
of the Columbia Plateau vary their habitat preference by the dominant plant species. 
Species that prefer the grass component of shrub-steppe include Columbian Sharp-tailed 
grouse, long-billed curlew, burrowing owl, short-eared owl, vesper sparrow, lark spar-
row, grasshopper sparrow and western meadowlark.

A number of wildlife species associated with, or dependent on, sagebrush are found in 
this landscape and have suffered population declines (sharp-tailed and sage grouse, sage 
and Brewer’s sparrows, Washington ground squirrel) and may persist only in relatively 
isolated populations. (Center for Applied Research, 2014, Pacific Biodiversity Institute, 
2015)

Big Game Winter Range
Big game winter ranges are habitats that species such 
as deer, elk, and moose occupy during the winter and 
early spring seasons. Where these animals occur on 
winter range is generally related to the depth of snow, 
elevation, the direction the slope faces and snow in-
terception by the crown cover of trees. High eleva-
tions and northerly facing slopes generally accumu-
late and retain snow early in the winter and later in 
the spring. South and west facing steep slopes tend 
to accumulate less snow due to sun and wind expo-
sure.  These areas are critical for big game, especial-
ly during severe winter conditions where southern 
slopes expose winter forage, provide ease of travel to 
escape predators, and sun exposure for heat retention. 

Learned behavior is also a factor that often determines where, when and how individual 
animals or herds use winter ranges. Some animals return to the same area year after year, 
regardless of the quantity or quality of the habitat.  

Effective winter ranges provide the food and shelter that big game animals need to sur-
vive during winters.  The preferred foods of deer include shrubs, and litterfall (twigs and 
branches of Douglas fir, arboreal lichens) when shrubs are unavailable because of snow 
depth.  Snow depths greater than 20 inches can cover forage plants and cause deer to 
expend more energy getting to the plant than it can gain by foraging on it. Elk are more 
efficient foragers, utilizing both shrubs and grasses.  They are capable of pawing through 
18+ inches of snow to search out grasses and they can forage on leader growth of shrubs 
that may be out of reach for deer. Snow depth greater than 24 inches tends to affect elk 
movement and foraging behavior.  

Big Game Winter Range
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The quantity and quality of available food can affect the survival and productivity of 
these animals.  Big game animals that enter the winter months in fair to poor condition, 
such as male deer or elk which have expended large amounts of energy during the breed-
ing season, may succumb to starvation or predation due to the lack of adequate forage.  
The quantity and quality of available forage and snow depth can also affect pregnant 
does, reducing birth rates.

Shelter comes in three forms: thermal cover, which protects the animal from wind chill 
and the loss of radiant heat to the open sky, and can consist of ledges, shrub fields, or tim-
ber stands.  Snow intercept cover occurs under timber stands with interlocking crowns 
(70% canopy closure with trees 40 feet or greater in height), and reduces the amount of 
snow reaching the forest floor, leaving forage exposed and allowing movement without 
excessive energy loss. Security cover can be either ledges, outcrops or vegetation that 
hide an animal from view, thus avoiding flight response, conserving energy needed to 
survive the winter. (Center for Applied Research, 2014)

See Appendix D for a more complete description of priority wildlife habitat, including 
biodiversity areas and corridors. This appendix also includes discussion of game reserves, 
wilderness and mitigation lands.

Biodiversity Areas and Habitat Connectivity
Biological diversity, or biodiversity, is a measure of the variety of life forms interacting 
within a given area. Biodiversity hotspots are special, sometimes unique, habitats that 
occur on Reservation lands. Hotspots include old growth forests, riparian areas, lakes, 
wetlands, subalpine summits and parklands, cliffs and rock outcrops, slopes of rocky 
basaltic soils, vernal pools, and alkaline playas. They may cover large areas or be very 
limited in extent. 

Habitat connectivity is a measure of the ability of wildlife to move between core habitats 
through patches of different habitats. Reservation lands provide connectivity, both north-
south from the Columbia River into Canada, and east-west, from the North Cascades to 
the Rockies. The Okanogan River provides crucial north-south connectivity habitat for 
species of arid lands.

Maintaining biodiversity and connectivity in managed landscapes, requires identifica-
tion and prioritization of areas that provide habitats for multiple species. Management 
strategies that use a multiple-species approach are based on the identification of species 
that behave similarly in similar habitats. (Pacific Biodiversity Institute, 2015)

The completion of Grand Coulee and Chief Joseph hydropower facilities brought an end 
to a way of life and numerous cultural practices that had existed continuously in the area 
for thousands of years. Grand Coulee Dam, and subsequently Chief Joseph Dam, abrupt-
ly stopped the movement of salmon to the Upper Columbia and in addition destroyed 
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critical habitat of terrestrial species including mule deer, sharp-tailed grouse, and other 
species important to the Native American Tribes in the region. Over 40,000 acres of criti-
cal low elevation wildlife habitat were lost.

Beginning in 1972, the Tribes began designating areas to protect wildlife during all or part 
of the year, and the first deer hunting season was established.  The Hellsgate and Omak 
Lake game reserves were established (130,000 acres) as well as the Moses and Grizzly 
Mountain wilderness areas (8,000 acres). The Tribes created a Fish and Wildlife Depart-
ment in 1976. 

In 1980 the Northwest Power Planning Act was passed, requiring mitigation of fish and 
wildlife losses due to hydropower development. The first wildlife mitigation properties 
on the Reservation were purchased in 1993 and are managed by the Fish and Wildlife 
Department.

The mitigation lands are managed to provide protection, restoration, and enhancement of 
62,300 acres of critical wildlife habitat. Many of the managed areas are located adjacent to 
or near the Columbia River (Lake Rufus Woods and Lake Roosevelt) and are surround-
ed by Reservation lands with habitats ranging from shrub-steppe to coniferous forests. 
These lands contain a wide diversity of vegetative types and habitats that can support a 
large variety of wildlife. (Center for Applied Research, 2014)

Fish & Wildlife
The Colville Reservation provides habitat for over 
300 species of birds, mammals and herpetiles. These 
include a variety of game birds and big game animals 
that provide subsistence food and recreation for trib-
al members. The Fish and Wildlife Department ac-
tively monitors many of these species and has man-
agement programs for species that are important as 
game or due to their sensitive status. 

Appendix E provides lists of Fish and Wildlife spe-
cies that are associated with the Reservation, includ-
ing a list of 66 wildlife species that are designated 
as priority species by the Colville Tribes due to their 
importance as game, their status as a sensitive species, or because of their cultural signif-
icance. 

Game species include big game such as mule deer and elk as well as rabbits and black 
bear. Resident game birds include turkeys, grouse, quail and chucker. There are at least 
30 migratory game birds that visit the Reservation including many species of ducks and 
geese.

Black bear
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Resident non-game wildlife species include numerous birds, including many species of 
sparrows, woodpeckers, swallows, nuthatches and raptors including eagles, hawks, and 
owls. Seventeen species of frogs, snakes, toads and salamanders have been observed in-
cluding the Western Toad, a candidate species of concern. 

Furbearing mammals on the Reservation in-
clude beaver, marten, mink and the endangered 
fisher.  Predator mammals include badger, coy-
otes, mountain lions and striped skunks. There 
are over 50 non-game mammals including bats, 
rats, voles, various species of mice and squirrels, 
feral horses, and Canada lynx. 

Appendix E lists 25 native fish species known to 
occur in the waters of the Reservation. There is 
also a list of 24 non-native fish species known to 
occur. There are an additional 7 fish species, na-
tive and non-native that are rare or unlikely to 
occur in Reservation waters.

The composition of fish species on the Reservation has changed from historical condi-
tions, when anadromous fish and resident species like bull trout and rainbow trout were 
dominant. Anadromous species like Chinook, sockeye and steelhead are still present in 
accessible boundary waters of the Reservation.

Resident fish populations are currently dominated by 
eastern brook trout, with some native rainbow and cut-
throat trout present. Rainbow trout persist in most riv-
ers and streams of the Reservation. Bull trout have not 
been observed in recent history and are assumed to be 
extirpated from Reservation waters. The Reservation’s 
lakes contain mostly warm water and trout species. 
Over 31 lakes on the Reservation are non-fish bearing 
due to high alkalinity levels.

Eastern brook trout have been stocked in Washington state since the late 1890’s and are 
found in most flowing waters of the Reservation. Owhi Lake provides brood stock for 
eastern brook trout egg collection. Brook trout prefer cool headwater ponds and spring-
fed streams in their native waters, however, populations on the Reservation appear to 
have adapted well to warm water temperatures and high levels of sedimentation.

Other fish species currently found on the Reservation include brown trout, kokanee, 
largemouth bass, smallmouth bass and numerous native minnows including redside 

Beavers

Brook trout
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shiners and northern pikeminnow. Several of these have been stocked on the Reservation 
since the 1930’s.

Tribal Hatcheries 
Tribal hatcheries operate to enhance subsistence and recreational fisheries and to con-
tribute to natural fishery production on the Reservation. Current tribal stocking activities 
include sub-catchable, and catchable sized fish. 

The anadromous fish program of the Fish and Wildlife Department plays an important 
role in providing ceremonial and subsistence fisheries for the tribal membership. The 
goals of the anadromous fish program are to restore natural spawning populations of 
salmon and steelhead to their historic habitats on the Reservation and ceded lands, and 
to mitigate the loss of anadromous fish runs caused by the construction and operation of 
Columbia River System dams.

Hatchery-origin, summer Chinook salmon, are harvested for tribal utilization and to 
reduce the proportion of hatchery-origin fish on the spawning grounds. Reducing the 
number of hatchery Chinook will allow natural-origin fish to spawn in the wild and help 
create a more locally-adapted population of fish. Sensitive salmon stocks listed under the 
Endangered Species Act, such as bull trout, spring Chinook salmon and summer steel-
head, and other non-target species, including white sturgeon, are released unharmed.

The Colville Tribal Fish Hatchery produces a 
minimum of 50,000 pounds of trout annually. 
The hatchery staff distributes rainbow, eastern 
brook, and lahontan cutthroat trout throughout 
Reservation waters. All fish that are produced 
are released into Reservation and boundary wa-
ters, in an effort to provide a successful subsis-
tence and recreational fishery for Colville tribal 
members and provide sport fishing opportuni-
ties for nonmembers.

This all requires effective artificial production techniques that provide fishery benefits 
while minimizing adverse impacts on the long-term productivity of naturally spawning 
fish and their ecosystems.

Endangered, Threatened or Candidate Species
The Colville Indian Reservation provides suitable habitat for a number of federal and 
state-listed threatened or endangered fish and wildlife species. The U.S. Fish and Wildlife 
Service provides a species list of threatened, endangered, and candidate fish and wildlife 
that might be present on the Reservation for consideration.

Chief Joseph Hatchery



The Affected Environment The Affected Environment    

102 103FinalProgrammatic EIS Programmatic EISFinal

The Endangered Species Act requires that all resource management actions planned for 
the Reservation evaluate potential impacts to federally listed species through biological 
assessment reports. Resource management projects that may negatively affect habitat for 
these species must consider mitigation measures that will avoid further decline in the 
populations of candidate, sensitive and species of concern.

The Fish & Wildlife Department seeks to restore or maintain terrestrial species habitat so 
that they can move freely within and between blocks of habitat for the purpose of genetic 
interchange, emigration, and immigration. Restoring vegetation structure and compo-
sition that provide linkage between similar habitats of wildlife emphasis areas, reduces 
fragmentation of wildlife habitat that is necessary to maintain viable populations of ter-
restrial species. Management activities also provide habitat patch sizes consistent with 
the needs of desired wildlife species.

There are four fish and wildlife species that are known to occur in North Central Wash-
ington that are listed as endangered by the U.S. Fish & Wildlife Service:

•  Chinook salmon: Upper Columbia River Spring Run (Oncorhynchus 
tshawytscha)

• Gray wolf (Canis lupus), west and central Washington State
• Pygmy rabbit (Brachylagus idahoensis)
• Sockeye - Snake River (Oncorhynchus nerka)

An additional four species are listed as threatened by the U.S. Fish & Wildlife Service:

• Bull trout (Salvelinus confluentus)
• Grizzly bear (Ursus arctos horribilis)
• Lynx (Lynx canadensis)
• Redband Trout - Anadromous Steelhead (Oncorhynchus mykiss gairdnerii)

There are also three fish and wildlife species occurring in North Central Washington that 
are designated as candidates for threatened or endangered listing by the U.S. Fish & 
Wildlife Service:

• Fisher (Martex pennant)
•  Greater Sage-grouse
• Washington ground squirrel (Urocitellus washingtoni)

Threatened and endangered fish and wildlife listed under the Endangered Species Act 
are protected from being jeopardized by federal activities and critical habitat associated 
with them is protected from being destroyed or adversely modified to the extent that it 
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would significantly increase their risk of extinction. There are also restrictions on take and 
trade of these species. Most of the federally listed species are also listed by the Washing-
ton State Department of Fish & Wildlife, along with some additional species not federally 
listed. Table 6 shows both the federal and state listed species with their current status.

Table 6: Endangered, Threatened and Candidate Species

Endangered,Threatened and Candidate Species
Federal and State Listed Species in North Central Washington

              Species                                 Federal Status                      State Status
American white pelican
Sceloporus graciosus Endangered

Black-backed woodpecker
Picoides arcticus Candidate

Bull trout 
Salvelinus confluentus Threatened Candidate

Burrowing owl  
Athene cunicularia Candidate

Cascade red fox 
Vulpes vulpes Candidate

Chinook salmon: Upper Co-
lumbia River Spring Run (On-
corhynchus tshawytscha)

Endangered Species of concern

Columbian Sharp-tailed grouse 
Tympanuchus phasianellus Threatened

Columbia Spotted Frog
Rana luteiventris Candidate

Ferruginous hawk 
Buteo regalis Threatened

Fisher
Martex pennanti Candidate Endangered

Flammulated owl 
Otus flammeolus Candidate

Golden eagle 
Aquila chrysaetos Candidate

Gray wolf 
Canis lupus

Endangered
(Western Washington) Endangered

Greater sage-grouse 
Centrocereus urophasianus Candidate Threatened

Grizzly bear 
Ursus arctos horribilis Threatened Endangered
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Endangered,Threatened and Candidate Species
Federal and State Listed Species in North Central Washington

              Species                                 Federal Status                      State Status
Lewis’ Woodpecker 
Melanerpes lewis Candidate

Lynx 
Lynx canadensis Threatened Threatened

Northern goshawk 
Accipiter gentilis Candidate

Northern Leopard Frog 
Rana pipiens Endangered

Pileated woodpecker
Dryocopus pileatus Candidate

Preble’s shrew 
Sorex preblei Candidate

Pygmy rabbit
Brachylagus idahoensis Endangered Endangered

Steelhead
Redband - Anadromous
Oncorhynchus mykiss gairdnerii

Threatened Candidate

Sagebrush lizard
Sceloporus graciosus Candidate

Sage sparrow 
Artemisiospiza nevadensis Candidate

Sage thrasher 
Oreoscoptes montanus Candidate

Sandhill crane 
Grus canadensis Endangered

Sockeye
Oncorhynchus nerka

Endangered
(Snake River) Candidate

Townsend’s big-eared bat 
Corynorhinus townsendii Candidate

Vaux’s swift 
Chaetura vauxi Candidate

Washington ground squirrel 
Urocitellus washingtoni Candidate Candidate

Western gray squirrel
Sciurus griseus Threatened

Western Toad 
Bufo boreas Candidate
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Endangered,Threatened and Candidate Species
Federal and State Listed Species in North Central Washington

              Species                                 Federal Status                      State Status
White-headed woodpecker
 Picoides albolarvatus Candidate

White-tailed jackrabbit 
Lepus townsendii Candidate

Wolverine
 Gulo gulo Candidate

Source: Washington State Department of Fish and Wildlife
U. S. Fish and Wildlife Service

Chinook Salmon (Oncorhynchus tshawytscha)
Chinook are anadromous fish native to the north Pacific Ocean 
and the river systems of western North America ranging from 
California to Alaska. A large Chinook is a prized and sought-af-
ter catch for a sporting angler. The flesh of the salmon is also 
highly valued for its dietary nutritional content, which includes 
high levels of important omega-3 fatty acids. 

Construction of dams on the Columbia River eliminated Chinook from the upper Co-
lumbia River and as a result they are listed as a federal endangered species in that area. 
Chinook are a species of concern in the state of Washington. The Okanogan River is the 
northern-most river system in the Columbia basin accessible to anadromous species and 
runs along the western boundary of the Reservation. Omak Creek is a unique tributary 
to the Okanogan, since it is hydrologically unaltered and currently supports spring Chi-
nook salmon to some extent.

Sockeye Salmon (Oncorhynchus nerka)
Sockeye salmon is an anadromous species of salmon found in the Northern Pacific Ocean 
and rivers discharging into it. This species is a Pacific salmon that is primarily red in hue 

during spawning. Sockeye salmon range as far south as the 
Columbia River in the eastern Pacific. The farthest inland 
sockeye salmon travel is to Redfish Lake Idaho over 900 
miles from the ocean and 6,500 feet in elevation. Sockeye 
are listed as a candidate species in Washington and are list-
ed under the Endangered Species Act as endangered on 
the Snake River.

 Spring chinook

Sockeye
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Some sockeye live and reproduce in lakes and are commonly called kokanee, their name 
in the Okanogan language or “silver trout”. They are much smaller than the anadromous 
variety and are rarely over 14 inches long. In Okanogan Lake and many others, there are 
two kinds of kokanee populations - one spawns in streams and the other near lakeshores.

Gray Wolves (Canis lupus)
Gray wolves were classified as an en-
dangered species in Washington un-
der the provisions of the Endangered 
Species Act in 1973. In 2011, however, 
wolves in the eastern third of Washing-
ton were removed from federal protec-
tions. Currently, wolves are classified 
as an endangered species under Wash-
ington state law throughout the state, 
regardless of federal classification.

In 2008, the first resident pack in Wash-
ington since the 1930s was document-
ed in Okanogan County. Since that 
time, wolves have continued to natu-
rally recolonize the state via dispersal 
from resident Washington packs and 
neighboring states and provinces.

The Fish & Wildlife Department monitors the Reservation’s 
wolf population through aerial capture, scat samples and GPS 
collars that provide data on dispersal movements and new 
pack formation outside of the current home ranges. The col-
lars also assist in locating the pack during annual winter aerial 
telemetry flights to obtain minimum observed pack size.

DNA obtained from scat samples and remote cameras de-
ployed within the wolf home ranges in 2013, documented a minimum pack size of 3 
adults in the Strawberry pack and 5 adults in the Nc’icn pack. Breeding was documented 
in the Strawberry pack in 2013 through field observation, howling surveys and GPS col-
lars providing denning activity data, however no pups survived the winter.

Pygmy Rabbit (Brachylagus idahoensis)
In 2001, a statewide survey found fewer than 30 pygmies, all in Douglas county in Wash-
ington’s Columbia Basin. By 2004, all Washington’s wild pygmy rabbits were believed 
extirpated. Although a recovery effort had brought in rabbits from Idaho to strengthen 
the captive gene pool, the last genetically pure Columbia Basin pygmy rabbit died in 2008 
at the Oregon Zoo. 

Figure 9: Wolf Packs

Gray Wolf
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During 2011 and 2012, 73 wild rabbits were translocated from Nevada, Oregon and Utah 
and were release into protected enclosures in the Sagebrush Flat Wildlife Area in central 
Washington, where the last wild pygmies had been found. After the breeding season, ju-
veniles are released and some have subsequently reproduced. Given the decrease in sage-
brush habitat, however, pygmy rabbit populations most likely have declined. (National 
Wildlife Federation www.nwf.org)

Steelhead Trout (Oncorhynchus mykiss)
The steelhead is the official state fish of Washington. Steelhead trout are an anadromous 
fish species that migrate from a marine environment into the freshwater streams and 
rivers of their birth in order to mate. While all Oncorhynchus mykiss hatch in gravel-bot-
tomed, fast-flowing, well-oxygenated rivers and streams, some stay in fresh water all 
their lives and are known as rainbow trout.

After the completion of Grand Coulee Dam in 1942, 
the Okanogan became the northern-most river sys-
tem in the Columbia basin accessible to anadromous 
species. The Okanogan River has long been consid-
ered suboptimal habitat for salmon and steelhead 
due to its regionally unique characteristics, most no-
tably its low gradient, high summer temperatures, 
turbid water (downstream of the Similkameen River 

confluence), and small, flashy tributary streams. 

Despite these limitations, the subbasin supports relatively healthy populations of sock-
eye salmon (Oncorhynchus nerka) and summer/fall-run Chinook salmon (Oncorhynchus 
tshawytscha), as well as a smaller population of summer steelhead (Oncorhynchus mykiss). 
Salmon and steelhead returning to the Okanogan River must navigate a series of nine 
major Columbia River dams to reach the subbasin, and face numerous additional migra-
tory obstructions on both mainstem and tributary habitats. (ICF Int’l, 2013) 

The U.S. Fish & Wildlife Service has designated the Okanogan River and Omak Creek as 
critical habitat for Steelhead, however, the designation excludes approximately 54 miles 
of stream that overlaps with exempted Colville Reservation lands (see Figure 10).

Bull Trout (Salvelinus confluentus)
Bull trout are native salmonids found in the up-
per Columbia River Basin drainages. They have 
been the object of much attention and discussion 
since their populations and range of distribution 
have been declining. Bull trout have been listed as 
a threatened species under the Endangered Spe-
cies Act since 1998.

Steelhead trout

Bull-trout
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Figure 10: Steelhead Critical Habitat
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As of fall 1995, bull trout had not been observed in waters of the Reservation for five 
years, after one specimen was found in Lake Roosevelt in 1990. Habitat degradation, loss 
of prey species (salmon and steelhead fry and fingerlings) and the introduction of brook 
trout beginning in the 1890’s have all contributed to the loss of bull trout on the Reser-
vation. Bull trout are believed to be extirpated in the Okanogan, Nespelem, Sanpoil, and 
Kettle rivers, as well as Barnaby, Hall, Stranger, and Wilmont creeks.

Grizzly Bears (Ursus arctos horribilis)
Prior to the arrival of Europeans, grizzly bears occupied much of the western half of the 
contiguous U.S., central Mexico, western Canada, and most of Alaska. By the 1930s, griz-
zlies had been eliminated from all but 2% of their historical range in the 48 contiguous 
states.

Historically, grizzly bears occurred throughout most of Washington. Hudson Bay Com-
pany records list a large number of grizzly hides shipped from posts in Washington, in-
cluding Fort Colville near Kettle Falls between 1827 and 1859.

Based on expert opinion and a database of sightings, the population in the North Cascades 
Ecosystem was estimated to be fewer than 20 animals. In 2010, a hiker photographed a 
lone grizzly bear in the Upper Cascade River drainage south of North Cascades National 
Park. This is the first time a grizzly bear has been documented in the American portion 
of the North Cascades since 1996. The grizzly bear is listed as a threatened species under 
the Endangered Species Act and endangered by the State of Washington.

There have been a few sightings (confirmed by a biologist) and several unconfirmed 
sightings of grizzly bears or their signs within the Okanogan and Colville National For-
ests. No confirmed sightings have been reported within the past ten years for the Colville 
Indian Reservation but there have been sightings within the “wedge” or close to it.

Since some suitable habitat may be present, grizzly bears are assumed to be present as 
infrequent transients through the Reservation. Current conditions within the Reserva-
tion provide limited seclusion habitat, poor quality and limited variety of spring and fall 
range, and very few, if any, potential denning sites for grizzly bears.

Lynx (Lynx canadensis)
The Canada lynx are listed as a threatened species 
both federally and by the State of Washington. 
In Washington, lynx are found in high-elevation 
forests of northeastern Washington in Okanogan, 
Chelan, Ferry, Stevens, and Pend Oreille counties. 
Lynx are adapted to cold temperatures and deep 
snows of boreal forest. In Washington, this gen- Lynx
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erally includes conifer forests above 4,000 feet, such as lodgepole pine or Engelmann 
spruce-subalpine fir forests, and rarely dry lowland forests. Optimal lynx foraging habi-
tat is vegetated with dense young stands of lodgepole pine that support high numbers of 
snowshoe hares.

Today, lynx persist in small numbers in Okanogan County and occur intermittently in 
the other northeastern Washington counties. The most important factors affecting lynx in 
Washington are fire history and suppression, forest management, and insect epidemics. 
Other factors may include the elimination of wolves that resulted in higher populations 
of coyotes that prey on hares, and higher populations of deer and elk that compete with 
hares for browse.

Lynx presence on the Reservation has been confirmed in the past, but no denning activity 
or sites have been located. Mixtures of suitable lodgepole pine and subalpine fir habitat 
are available near the summits of Moses and Grizzly Mountains, which are designated 
wilderness areas on the Reservation.

Vegetation
Due to its location and elongated east-west shape, the Reservation encompasses the inter-
face of three climatic regimes. Vegetation of the southern portion of the Reservation along 
the Columbia River reflects the strong influence of arid and semi-arid climates and the 
shrub and grass dominated vegetation of the steppe region of the north central Columbia 
Basin. The western half of the Reservation displays the strong influence of the rain shad-
ow cast by the Cascade Mountain range, which produces a warmer and drier climate 
than the forest lands to the east. The eastern half of the Rseservation (in particular the 
northeast corner) is influenced by maritime weather patterns, which produce the cooler 
and moister climates of extreme northeastern Washington and northern Idaho.

Coniferous Tree Species
Coniferous tree species distinguish the forest vegetation 
zones of the Reservation. These include subalpine fir (Abies 
lasiocarpa), grand fir (Abies grandis), Douglas fir (Pseudostsu-
ga menziesii) and Ponderosa pine (Pinus ponderosa).

Douglas Fir
Douglas fir (Pseudotsuga menziesii) also known as Oregon 
pine or Douglas spruce, is an evergreen conifer species na-
tive to western North America. The common name is mis-
leading since it is not a true fir (i.e., not a member of the 
genus Abies). Douglas fir ranges from to central British Co-
lumbia to the Mexican border.

Douglas fir
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Douglas fir is one of the world’s best timber producers and yields more timber than any 
other tree in North America. The wood is used for dimensional lumber, timbers, pilings, 
and plywood. Creosote treated pilings and decking are used in marine structures. The 
wood is also made into railroad ties, mine timbers, house logs, posts and poles, flooring, 
pulp, and furniture.

The logging practices of the last century have created artificial disturbances that caused 
Douglas firs to thrive. The Douglas fir’s useful wood and its quick growth make it the 
crop of choice for many timber companies, which typically replant a clear-cut area with 
Douglas fir seedlings.

Douglas fir snags provide cavity-nesting habitat for numerous forest birds. Douglas fir 
seeds are an extremely important food for small mammals. The seeds are also important 
in the diets of several seed-eating birds such as sparrows. A parasitic plant affecting these 
trees is Douglas-fir dwarf mistletoe (Arceuthobium douglasii).

Ponderosa Pine
Ponderosa pine (Pinus ponderosa) a large coniferous evergreen tree that lives 300 to 600 
years, is also known as bull pine, blackjack pine, or western yellow pine. It is a very large 
pine tree of variable habitat native to the western United States and Canada. It was first 
seen and collected in 1826 in eastern Washington State near present-day Spokane. Like 
most western pines, the ponderosa is generally associated with mountainous topography.

Ponderosa pine is a rapid growing tree with the ability to firmly anchor into most soil 
types. For this reason, it is suitable for use as a windbreak species. It can also be used with 
other natives to provide cover and erosion control on rehabilitated sites.

Native Americans used various parts of 
ponderosa pine for medicinal, building 
and household, food, and ceremonial 
purposes. Single logs were used to make 
dugout canoes. Bark was used to cov-
er houses. Most parts of the plant were 
used for food, including the pitch, seeds, 
cones, bark, buds, and cambium. The 
pollen and needles were used in healing 
ceremonies.

Red-winged blackbirds, chickadees, 
mourning doves, finches, evening gros-
beak, jays, Clark’s nutcracker, nuthatch-
es, rufous-sided towhee, turkeys, chip-
munks and squirrels consume the seeds 

Ponderosa pine
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of ponderosa pine. Blue and spruce grouse use ponderosa pine needles for nesting ma-
terial. Mice, porcupines, and other rodents use the bark for nesting material. The trees 
are also important to various birds for cover, roosting and nesting sites. Ponderosa pine 
snags provide habitat for mouse-eared and pallid bats, woodpeckers and others.

Ponderosa pine is one of the most important timber species in the 
western United States. The annual production of ponderosa pine is 
ranked third behind Douglas fir and true firs. It is popularly used 
for the construction of buildings.

Grand Fir
Grand fir (Abies grandis) is a fir native to the Pacific Northwest and 
Northern California. The bark has historic medicinal properties, 
and it is popular in the United States as a Christmas tree. The aro-
matic properties of grand fir are important in many of its uses by 
American Indians.

The soft wood of grand fir is a valued source of pulpwood and is 
harvested as timber even though it is weaker and more prone to 
decay than many other species. It is also used as plywood and has been used for various 
kinds of rough construction, such as framing, sheathing, subflooring, planking, beams, 
posts, siding, paneling, millwork, prefabricated buildings and structural members, furni-
ture parts, and boxes and crates.

Western Larch
Western larch (Larix occidentalis) is a species of larch native to the 
mountains of western North America and was one of the trees cat-
alogued by the Lewis and Clark expedition. It is a large deciduous 
coniferous tree reaching 50-100 feet tall, with a trunk up to 5 feet 
in diameter. It grows at 1,500-8,000 feet altitudes and is very cold 
tolerant, able to survive winter temperatures down to about −50 °C. 
It only grows on well-drained soils, avoiding waterlogged ground.

Because of its strength, decay-resistance, and the beauty of its fine-
grained wood, western larch is an important tree for wood products. 
Its wood is sought after for poles, flooring, cabinets, and interior and 
exterior trim materials. The wood is highly prized as firewood in the 
Pacific Northwest. The wood burns with a sweet fragrance and a 
distinctive popping noise.

Grand fir

Western larch
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Mature larch trees provide habitat for nesting bald eagles and goshawks; western larch 
snags are important homes for cavity-nesters, like woodpeckers. Its seeds are prized as 
food by many birds, including pine siskins, redpolls, and crossbills. Columbia Plateau 
Indians traditionally used the cambium, sap, shoots and bark for food and for medicinal 
purposes.

Western Red-cedar
Western red-cedar (Thuja plicata), commonly called Western or 
Pacific red-cedar is an evergreen coniferous tree in the cypress 
family Cupressaceae native to western North America. Despite 
its common names, it does not belong with the true cedars within 
the genus Cedrus.

It is found at the elevation range of sea level to a maximum of 
7,510 feet above sea level. In addition to growing in lush forests 
and mountainsides, Western red-cedar is also a riparian tree, and 
grows in many forested swamps and streambanks in its range. 
The tree is able to reproduce under dense shade. It is a large to 
very large tree, ranging up to 213–230 feet tall and 10–13 feet in 
trunk diameter. It is long-lived; some individuals can live well 
over a thousand years.

The soft red-brown timber has a tight, straight grain and few knots. It is valued for its 
distinct appearance, aroma, and its high natural resistance to decay, being extensively 
used for outdoor construction in the form of posts, decking, shingles and siding. It is also 
used to line closets and chests, for its pungent aromatic oils are believed to discourage 
moth and carpet beetle larvae. Its light weight, strength and dark warm sound make it a 
popular choice for guitar soundboards.

Western red-cedar has an extensive history of use by the indigenous peoples of the Pacific 
Northwest. The wood has been used for constructing housing, totem poles, and crafted 
into many objects, including masks, utensils, boxes, boards, instruments, canoes, vessels, 
and ceremonial objects. Roots and bark are used for baskets, ropes, clothing, blankets and 
rings.

Subalpine Fir
Subalpine fir (Abies lasiocarpa) is native to the mountains of the 
Western United States. It occurs at high altitudes, up to 12,000 feet 
and is commonly found at and immediately below the tree line. It 
is a medium-sized tree typically growing to over 60 feet tall and 
exceptionally to over 100 feet tall, with a trunk up to three feet in 
diameter.

Red-cedar

Subalpine fir
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Subalpine fir grows in the coolest and wettest forested areas. It does not live long because 
of its susceptibility to wood-rotting fungi, especially Indian paint fungus and bleeding 
conk fungus. Between 120 and 140 years of age, many trees become infected and die.

Subalpine fir is currently harvested for general structural purposes (lumber, plywood ve-
neers, and boxes) and is used for paper manufacture. It is also a popular Christmas tree. 
Plateau Indian tribes used the tree for medicinal purposes. (Center for Applied Research, 
2014)

Plant Association Groups
Plant Association Groups (PAGs) provide an ecological classification of land units with 
similar vegetation types and plant growth environments that are named after the tree 
species that dominate them if left undisturbed. They provide a means to organize numer-
ous forest stands into a more manageable number of identifiable units having relatively 
similar characteristics. (See Appendix F Plant Association Groups for more detailed dis-
cussions of these groups.)

Ponderosa Pine PAGS
The forested area of the Reservation classified as Ponderosa pine PAGs is dominated 
by Ponderosa pine with only minor amounts of Douglas-fir. The Ponderosa pine PAGs 
are considered the lowest productivity forestlands. Quaking aspen may occur on wetter 
soils. This PAG includes a large part of the deer and elk winter range. Associated plants 
include bluebunch wheatgrass, Idaho fescue, and Indian ricegrass.

By 2000, Ponderosa pine PAGs were often choked with understory regeneration as the 
result of an extended period of fire exclusion. This has resulted in a proliferation of a 
number of bark beetle species. Whereas fire formerly thinned the stands from below, 
bark beetles are now thinning them from above, killing the most valuable trees first. This 
is occurring despite repeated entries that have removed high-risk trees and reduced the 
amount of old-growth to low levels. Plentiful ladder fuels, mistletoe brooms and dead 
and down material increase the probability of catastrophic fire. 

Mistletoe, which was formerly a localized problem, is now widespread with understory 
trees being rapidly infected by the overstory of older trees. The cumulative effects of 

Indian RicegrassIdaho fescueBluebunch wheatgrass.
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dwarf mistletoe and dense stands make the larger ponderosa pine more susceptible to 
beetles. Large stumps left from previous logging are increasingly subject to annosum root 
rot, which can spread to living tree roots.

Douglas-fir PAGs
Douglas-fir PAGs encompasses the bulk of commercial forestland on the Reservation and 
include Douglas-fir, Ponderosa pine, western larch, lodgepole pine, and quaking aspen. 
The lower elevation areas in these PAGs provide deer and elk winter range. Associated 
plants include oceanspray, ninebark, pachistima, pinegrass, shiny leaf spirea, bearberry, 
and snowberry.

With fire control starting in the early 1900’s, the natural thinning and stand replacement 
function in these PAGs no longer occurred to any significant level. The introduction of 
selection logging along with fire control, no longer opened up stands sufficiently to fa-
vor establishment of shade intolerant tree species. Additionally, the fire benefits of duff 
reduction and the continual culling of fire-sensitive tree species such as Douglas fir was 
eliminated. The result has been a massive conversion to a condition of overstocked Doug-
las-fir understories.

Armillaria and laminated root disease, which formerly were endemic, have exploded in 
the presence of their preferred host, Douglas fir. Bark beetles in epidemic proportions 
are due to the overstocked conditions, while mistletoe has spread under multi-canopy 
conditions.

Grand Fir PAGs
The grand fir PAG has the greatest diversity of tree and understory plant species. Tree 
species include grand fir, Douglas fir, western larch, Ponderosa pine, lodgepole pine, En-

BearberryNinebark Oceanspray Pachistima

Pacific Yew Fairybells
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gelmann spruce, western redcedar (in moister soils), Sitka alder, paper birch, and quak-
ing aspen. These PAGs are typically located on soils that are more moist than those found 
in Douglas-fir PAGs, however, they sometimes occupy suitable aspects or sheltered posi-
tions within the Douglas-fir zone. Associated plants include fairybells, pacific yew, twin-
flower, and wild sasparilla. Lands in this PAG provide deer and elk summer range, hid-
ing and thermal cover.

Fire exclusion and selection logging have allowed the development of understories of the 
most shade tolerant species such as grand fir and Douglas fir, resulting in chronic over-
stocking, multi-level stands, and large numbers of host trees for a variety of forest pests 
and diseases. Annosum root rot in grand fir is a serious problem along with various heart 
rot fungi. Armillaria and laminated root rots attack both grand fir and Douglas fir.

Subalpine Fir PAGs
These PAGs include subalpine fir, Douglas fir, western larch, lodgepole pine, Engelmann 
spruce, Sitka alder, quaking aspen, and paper birch. Subalpine fir stands are found only 

in limited areas on the Reservation. Associated plants include huckleberry, pachistima 
and pinegrass. These areas provide cover for deer and elk during the summer season 
along with forage in disturbed areas.

Located in the highest elevations or coldest areas, lands in these PAGs have the lowest 
fire frequency. Fire suppression and selection logging have allowed many old-growth 
western larch stands to develop understories of shade tolerant subalpine fir, Engelmann 
spruce or Douglas-fir, with each successive selection harvest decreasing the amount of 
western larch remaining in the overstory.

Armillaria, laminated, and annosum root rots are damaging the shade tolerant species. 
Douglas fir and western larch mistletoe infections have become prevalent in the partial-
ly harvested overstories, and understories are becoming infected. Spruce budworm and 
tussock moth are now present in the host species (Douglas-fir and subalpine fir) and are 
expected to cause significant future losses.

PinegrassPachistimaHuckleberry plant
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Western Hemlock and Western Red-cedar PAGs
Western hemlock and western red cedar often occur together and tend to occur in similar 
habitats. There are six upland plant associations in the western hemlock forest series on 
lands adjacent to the Reservation, that also occur sporadically on the eastern edge of the 
Reservation at lower elevations. Associated plants include twinflower and wild sarspar-
illa. Western hemlock is highly tolerant of shade and soil moisture, but not fire.

Western hemlock stands are often a patchy mosaic of different ages 
and high shrub diversity. The type of logging and post-harvest fire 
has a strong influence on the abundance and diversity of shrub 
regeneration. Stands adjacent to riparian areas provide important 
hydrologic and wildlife connectivity functions that protect stream 
integrity. 

Well-developed stands of western red-cedar are often found along 
streams. Climax stands of western red-cedar have high vegetation 
diversity, large amounts of down wood and large snags. Western 
red-cedar is highly tolerant of shade and soil moisture, but not fire. 
Western red-cedar stands have high vegetation and wildlife diver-
sity due to the relatively cool, shady environment with abundant 
moisture.

Shrub-Steppe
Shrub-steppe is a type of natural grassland with low rainfall. Shrub-steppes are distin-
guishable from deserts, which are too dry to support a noticeable cover of perennial 
grasses or other shrubs, while the shrub-steppe has sufficient moisture levels to support a 
cover of perennial grasses and shrubs. The dominance of winter precipitation, combined 
with either fine-textured or rocky soils, is the main reason for the dominance of shrub 
vegetation in this ecosystem. Woody species of sagebrush (Artemisia spp.) are the most 
characteristic and widespread vegetation dominants in the intermountain lowlands and 
can have a relatively long lifespan of nearly 100 years.

Much of the native shrub-steppe and grassland habitat in the Columbia Plateau has been 
converted to agriculture, and much of the remaining habitat is heavily impacted by agri-
culture, over-grazing, non-native grasses, and changes in fire frequency. (Center for Ap-
plied Research, 2014 and Pacific Biodiversity Institute, 2015)

Twinflower

Wild Sarsaparilla 
Fruit
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Threatened and Endangered Plant Species
The federal List of Endangered and Threatened Plants (50 CFR 17.12) and Washington’s 
Species of Concern list designate 19 plant species that are known to be present in Okano-
gan and Ferry counties. The federal list includes two plants: Ute ladies’ tresses (Spiranthes 
diluvialis) and Two-spiked moonwort (Botrychium paradoxeum).

Ute ladies’ tresses 
Spiranthes diluvialis is a perennial plant, 8-20 inches tall, with tightly spiraled white 
flowers from mid-July through September. It is found in low-elevation (720-1830 feet) 

wetland complexes and moist meadows and is restricted to 
temporarily flooded sites with stable subsurface moisture and 
low vegetation cover. Sites in Washington include an alkaline 
flat adjacent to a lake, and stabilized shorelines of Columbia 
River dam pools. Associated plants include ponderosa pine, 
sagebrush, bitterbrush, willows, sedges, rushes, and bentgrass. 
It is rare throughout its range and is not known to occur on the 
Reservation. Surveys of potential habitat should be conduct-
ed for multiple years, due to the species’ prolonged dormancy. 
The U.S. Fish and Wildlife Service lists it as Threatened and the 
Washington Department of Fish and Wildlife lists it as Endan-
gered.

Two-spiked moonwort
Botrychium paradoxum is a perennial fern, 3-6 inches tall, distinguished by the 2 fertile 
branches and the lack of a sterile leafy branch. It grows in late-seral western red-cedar 
forests on floodplains, perennial or intermittent stream terraces, wet or dry meadows, 
compacted old roadbeds, rocky subalpine slopes, and early-seral lodgepole pine com-
munities at elevations of 2,480-6,550 feet. It is rare throughout its range and is difficult 
to detect because the plants are often hidden under other 
vegetation. Livestock grazing, trampling, and off-road ve-
hicle use are its greatest threats. The U.S. Fish and Wildlife 
Service lists it as a Species of Concern and the Washington 
Department of Fish and Wildlife lists it as Threatened.

Washington State lists an additional 16 plant species oc-
curring in Okanogan or Ferry counties as Endangered or 
Threatened (See Table 7 below). Of these, the Columbia 
crazyweed (Oxytropis campestris var. columbiana) is listed 
as Endangered and the other 15 are listed as Threatened.

Ute’s ladies tresses

Two Spiked Moonwort.
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Table 7: Threatened and Endangered Plant Species 
in Okanogan and Ferry Counties

NAME STATE STATUS FEDERAL STATUS COUNTY
Columbia crazyweed
Oxytropis campestris var. colum-
biana

Endangered Okanogan
Ferry

Hair-like sedge
Carex capillaris

Threatened Okanogan

Idaho gooseberry
Ribes oxyacanthoides 
var. irriguum

Threatened Ferry

Kotzebue’s grass-of-parnassus
Parnassia kotzebuei

Threatened Okanogan

Long-bract frog orchid
Coeloglossum viride

Threatened Okanogan

Nagoonberry
Rubus arcticus ssp. acaulis

Threatened Okanogan

Northern Bentgrass
Agrostis borealis

Threatened Okanogan

Pasqueflower
Anemone patens

Threatened Okanogan

Quill sedge
Carex tenera var. tenera

Threatened Okanogan

Sandberg’s desert-parsley
Lomatium sandbergii

Threatened Okanogan

Skinny moonwort
Botrychium lineare

Threatened Ferry

Smoky Mountain sedge
Carex proposita

Threatened Okanogan
Ferry

Sparse-flowered sedge
Carex tenuiflora

Threatened Okanogan

Stalk-leaved monkeyflower
Erythranthe patula

Threatened Okanogan

Tall bitter fleabane
Erigeron elatus

Endangered Okanogan

Two-spiked moonwort
Botrychium paradoxeum

Threatened Species of concern Okanogan

Ute ladies’ tresses
Spiranthes diluvialis

Endangered Threatened Okanogan
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Table 7: Threatened and Endangered Plant Species 
in Okanogan and Ferry Counties

NAME STATE STATUS FEDERAL STATUS COUNTY
Western moonwort
Botrychium hesperium

Threatened Ferry

Yellow lady’s-slipper
Cypripedium parviflorum

Threatened Okanogan
Ferry

Source:   Washington State Department of Natural Resources (www.dnr.wa.gov.)

Culturally Significant Plants
Many of the native plant species in the Reservation region have a variety of traditional 
uses. Tribal elders have extensive knowledge of medicinal plants and sustenance foods 
and berries, however, young people are less aware of them. Under the Tribes’ Natural 
Resources Restoration Plan, a team has been assembled to study culturally significant 
plants. The team has collected and catalogued over 400 different plant species that are 
considered to be of particular importance to the Tribes for various cultural and tradition-
al uses. The list continues to expand as more collections and oral histories are gathered. 
(See Appendix G: Culturally Significant Plants for examples of native plants and their 
traditional uses)

Tribal members have their favorite gathering spots on the Reservation and also gather 
culturally important plants in their traditional territories outside the Reservation. Some 
Elders and practitioners do not wish to divulge information on cultural plant locations. 
Information about gathering areas is passed down through families and generations, and 
gathering places shift through time.  (Center for Applied Research, 2014)

Noxious Weeds
Noxious weeds and their continued expansion are recognized as one of the greatest 
threats to the integrity of native plant communities. Millions of acres of once healthy, 
productive rangelands, forestlands, and riparian areas have been overrun by noxious or 
invasive weeds throughout the western United States and portions of the Confederated 
Tribes of the Colville Reservation in north-central Washington are no exception. The ex-
pansion of invasive plant species across native lands continues to be a primary cause of 
ecosystem degradation and the control of these species is one of the greatest challenges 
in land management.

Canada Thistle Common Teasel Bull Thistle Phragmites
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Invasive vegetation and noxious weeds are highly competitive and can often out-com-
pete native vegetation, especially on recently disturbed sites. Left unchecked, weeds can 
create monocultures that degrade or reduce soil productivity, water quality and quantity, 
native plant communities, wildlife habitat, wilderness values, recreational opportunities, 
and livestock forage, and are detrimental to agriculture and commerce of the Reservation. 
The impact from some weeds is such that they can impact entire ecosystems. For exam-
ple, cheatgrass (Bromus tectorum) is a widespread and common invader in northwestern 
rangelands and on the Colville Reservation as well. It rapidly invades disturbed areas 
and acts as a hazardous fuel, increasing the fire frequency and intensity in native grass 
and shrub ecosystems, which can lead to a complete replacement of native rangelands 
with cheatgrass dominated systems.

Other common weed species found on the Reservation, and of concern to the Tribes, in-
clude:

• Baby’s Breath (Gypsophila paniculata)
• Canada Thistle (Cirsium arvense)
• Common Bugloss (Anchusa officinalis)
• Common Tansy (Tanacetum vulgare)
• Common Teasel (Dipsacus fullonum)
• Dalmatian Toadflax (Linaria dalmatica ssp. dalmatica)
• Diffuse Knapweed (Centaurea diffusa)
• Dodder (Cuscuta and Grammica sp.)
• Field Bindweed (Convolvulus arvensis)
• Hoary Alyssum (Berteroa incana)
• Houndstongue (Cynoglossum officinale)
• Hawkweeds (Hieracium sp.)
• Japanese Knotweed (Polygonum cuspidatum)
• Jointed Goatgrass (Aegilops cylindrica)
• Kochia (Kochia scoparia)
• Leafy Spurge (Euphorbia esula)
• Musk Thistle (Carduus nutans)
• Myrtle Spurge (Euphoria myrsinites)
• Phragmites (Phragmites sp.)
• Puncturevine (Tribulus terrestris)
• Reed Canarygrass (Phalaris arundinacea)
• Rush Skeletonweed (Chondrilla juncea)
• Russian Knapweed (Acroptilon repens)
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• Scotch Thistle (Onopordum acanthium)
• Spotted Knapweed (Centaurea stoebe)
• St. Johnswort (Hypericum perforatum)
• Tree Of Heaven (Ailanthus altissima)
• Yellow Starthistle (Centaurea solstitialis)
• Wild Four-O’clock (Mirabilis nyctaginea)

See Appendix H: Noxious Weeds for descriptions and images of these weeds. The Tribes’ 
Integrated Weed Management Plan includes specific treatment recommendations to con-
tain, control and eliminate infestations of these noxious weeds. (North Wind Resource 
Consulting and Bureau of Indian Affairs Colville Agency, 2015.)

Aquatic/Riparian Invasive Species Control
Historically aquatic invasive species have largely been overlooked, due to lack of fund-
ing and adequate staffing. Recently in the Cooperative Weed Management Area, aquatic 
weeds have become increasingly more evident and many treatment sites and extensive 
surveys have taken place.

The Aquatic/Riparian Invasive Species project will be broken into five project locations; 
Hall Creek, Lake La Fleur, Lake Roosevelt, Omak Lake and Twin Lakes. Extensive sur-
veying of riparian areas is quite limited, but based on data that the Land Operations 
Program currently has, the primary invasive plant species include the following: purple 
loosestrife, Japanese knotweed, common tansy, common reed and Canada thistle.

The Land Operations/Range Program will be working closely with the Ferry and Okan-
ogan County Noxious Weed Control Boards to complete this project. The Tribes’ Wetland 
Specialist will be an integral part of all projects and will help conduct plant surveys prior 
to applications being made as well as being present during applications.

Insects and Disease
Many of the Reservation’s forest stands that were once composed of ponderosa pine and 
western larch are now primarily composed of Douglas-fir and/or grand fir. These stands 
tend to be denser than the historic stands and have a multi-layered structure. Many of the 
large ponderosa trees are gone and the shift in species composition, structure and density 
makes these stands more susceptible to attack by insects and disease.

Altering the composition, density or canopy structure (or a combination of these) has a 
profound influence on disease and insects in a forest ecosystem. Low and middle eleva-
tion landscapes of Ponderosa pine and Douglas fir were traditionally visited by frequent, 
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low-intensity fires that resulted in landscapes tolerant of pathogens, insects, and fires. In-
sects and diseases were part of these forests, but the extent of their influence was typically 
of shorter duration and severity than we observe today.

In dense stands, trees compete with each other for sunlight, nutrients and water. If they 
have insufficient growing space, their health will decline and they will die or be attacked 
by insects and/or disease. In the Reservation’s dense stands, increased insect populations 
of bark beetle and spruce budworm have attacked and killed many trees across the land-
scape in recent years.

Figure 11 provides a summary of insect and disease activity on the Reservation as sur-
veyed by the U.S. Forest Service during the last planning period. The cyclical nature of 
these infestations is apparent in the data over time. The Forestry Program monitors these 
infestations and when they exceed normal levels, salvage sales are conducted to prevent 
them from spreading further. 

Diseases such as dwarf mistletoe and root rot also kill many trees each year. Root dis-
eases were a minor part of most pre-settlement, mixed-conifer landscapes. Recent forest 
inventories indicate that most of the Reservation forest is likely to have some type of root 
disease. These diseases are spreading from their historical areas in Douglas fir and grand 
fir stands and affect both large and small trees.

Figure 11: Summary of Insect and Disease Affected Acreage
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The historic stands of ponderosa pine and western larch were much more resistant to 
attacks by dwarf mistletoe and root rots than are the Douglas-fir and true firs that grow 
on much of the Reservation today. In the long run, reduction of losses depends on sil-
vicultural techniques that encourage more pest resistant stands, stand diversity by age 
and species, and methods of control that rely on the pest’s own biological enemies and 
biological quirks. (Center for Applied Research, 2014)

Agriculture
Farms and Orchards
Only a small portion of the Reservation is used for agricultural production. About 2% 
of the available land is currently used to grow orchard crops, grains, and feed. The vast 
majority of this is in the west portion of the Reservation where both irrigated (near the 
Columbian and Okanogan Rivers) and dryland farming occurs. Much of the current larg-
er scale agriculture is commercial in nature although a number of smaller individual 
farmers are also active on the Reservation.

Although upland agricultural irrigation has decreased since the 1950’s, the Tribes have 
an opportunity to expand agriculture on the Reservation. Currently, the Tribes grow their 
own tree seedlings to replant the forest and some orchards are being planted.

The Tribes are currently reassessing the agricultural potential of the Reservation. There 
are over 291,000 acres of Class 1 irrigable land on the Reservation (Figure 12). A new Ag-
ricultural Resource Management Plan has been developed that assesses the conditions, 
values, and use of agricultural lands on the Reservation, and defines the opportunities, 
limitations, and leasing process that need to be considered to develop, manage, and im-
prove existing and potential agricultural lands within the Colville Reservation.

There is potential to develop a modern agriculture infrastructure suitable for agribusi-
ness. There is a great deal of farming expertise in Washington State that could be tapped 
for strategies to create profitable farming enterprises that could provide employment and 
teach the Tribes how to successfully farm Reservation lands in a sustainable way, and 
through the use of soil conservation practices.

Environmental and cultural issues surrounding an expansion of agriculture include in-
creased use of chemical fertilizers, pesticides and herbicides, loss of shrub-steppe envi-
ronments that support wildlife, loss of culturally important plants, and potentially lim-
ited supplies of water from smaller surface waters and aquifers. Soil Conservation Plans 
are developed and implemented into agricultural leases in order to help mitigate any 
negative impacts that agricultural practices may have on the surrounding environment 
and resources, and that this work is performed by the BIA Soil Conservationist.
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Figure 12: Irrigable Lands

Irrigable Lands on the Colville Reservation
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Some of the Tribes’ trust land, allotments and fee lands are leased for agricultural purpos-
es. Tribal trust and allotment lands are administered by the BIA Realty office and Tribal 
fee lands are administered by the Tribal Realty department. These leases are hampered by 
fractionated allotment ownership, a lack of adequate survey data, and outdated and in-
accurate records. On allotment lands, agricultural activities are especially compromised 
by fractionated interests, crop share counts and valuation, lack of equipment, transporta-
tion, and storage facilities. (Center for Applied Research, 2014 and North Wind Resource 
Consulting, 2015.)

Livestock Grazing
The Reservation supports a diverse set of plant community types and many of these plant 
communities have value for livestock grazing. Of the total 1,392,265 acres within the Res-
ervation, approximately 918,606 acres (66%) are within designated range units. In broad 
terms, rangeland includes 287,825 acres of shrub-steppe, 135,105 acres of savannah-like 
open forest, and 495,676 acres of denser forest plant communities.

In the early years of the Reservation, cattle were a minority of grazing livestock. There 
were only a few thousand cattle on the Reservation in the 1920s and 1930s, but as the 
number of sheep and horses declined, cattle became the dominant livestock. By 1967, 
there were approximately 13,000 head of cattle on the Reservation’s range units. Since 
that time, however, the number of cattle has steadily declined. In 2015, there were less 
than 3,800 permitted on the Reservation’s range units. (See Appendix I: Range Unit Acre-
age for a breakdown of range unit acreage by land ownership)

The Reservation rangelands (Figure 13) include fourteen forest habitat types and eleven 
ecological sites, each with a variety of environmental features: soil series, climate, precip-
itation, aspect and slope, producing an equal variety of plant communities that naturally 
develop on Reservation lands unless disturbed by fire, grazing, insect outbreaks or other 
perturbations. These communities occupy well-drained upland rangeland sites. Each can 
be thought of as a climax plant community for a particular range site and help to deter-
mine what a site’s potential may be, thereby aiding in determining the management re-
quirements of the site.

Arrowleaf BalsamrootSandberg’s BluegrassNeedle Bluegrass
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The three most common natural plant communities that cover approximately 241,000 
acres or 93% of the Reservation’s shrub steppe rangeland include:

•  Bluebunch Wheatgrass/Sandberg’s Bluegrass (Agropyron spicataum/
Poa Sandbergii) - The herbaceous layer of this range plant community is 
dominated by bluebunch wheatgrass with Sandberg’s bluegrass as a minor 
species. The forb component is dominated by arrowleaf balsamroot and 
silky lupine. The predominantly inconspicuous shrub layer is dominated 
by scattered three-tip sagebrush. The percent by weight of grass, forbs and 
shrubs are 55%, 35% and 5%, respectively.

•  Bluebunch Wheatgrass/Needle and thread-Sandberg’s Bluegrass (Agro-
pyron spicataum/Stipa comata/Poa Sandbergii) - Bluebunch wheatgrass 
dominates the herbaceous layer with needle and thread and Sandberg’s 
bluegrass as minor components in this range plant community. The forb 
component is dominated by silky lupine and common yarrow. The shrub 
element is usually inconspicuous and dominated by scattered three-tip 
sagebrush. The percent by weight of grass, forbs and shrubs are 65%, 30% 
and 5%, respectively.

•  Antelope Bitterbrush/Bluebunch Wheatgrass (Purshia tridentata/Agropy-
ron spicataum) - Bluebunch wheatgrass dominates the herbaceous layer in 
this plant community with Sandberg’s bluegrass as minor species of the 
site. The principal forbs are arrowleaf balsamroot and Wyeth eriogonum. 
The shrub layer is dominated by antelope bitterbrush with big sagebrush 
and three-tip sagebrush as subdominant species of the site. The percent by 
weight of grass, forbs and shrubs are 50%, 25% and 25%, respectively.

See Appendix J for some common range plants found on the Colville Reservation.  This 
appendix includes a tables and pictures of range plants.

Range improvements such as fencing, water developments, cattle guards, access trails, 
and range reseeding are in place on the Reservation. However, many more such improve-
ments are needed. Range improvements are considered affixed to the land and cannot be 
removed by the lessee upon termination of a permit unless it is specifically allowed in the 
terms of the permit.

Bluebunch WheatgrassAntelope Bitterbrush
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At this time, most range units are partially fenced. Fencing all the range units is prohibi-
tively expensive and time consuming, as is maintaining existing fences. Fences are often 
damaged by logging, fires, falling trees, wildlife and livestock. There is some fencing 
along road corridors and efforts are made to reinforce them in critical areas. Motorists are 
notified that the roadways are designated as open range. (North Wind Resource Consult-
ing, 2013 and 2015)

Cultural Resources

Tribes of the Colville Reservation
The federally recognized Confederated Tribes of the Colville Reservation consists of 
twelve tribes, including: Chelan, Colville, Entiat, Arrow Lakes, Methow, Moses-Colum-
bia, Nespelem, Chief Joseph Band of Nez Perce, Okanogan, Palus, Sanpoil, and Wenatchi. 
The traditional territories of these tribes encompass portions of the state of Washington, 
Idaho, Oregon, as well as the province of British Columbia in Canada (see Figure 14).

They are among the many tribes of the Plateau culture area that is generally defined as 
the North American region drained by the Columbia and Fraser Rivers. Two main lan-
guage families were spoken by the Confederated Tribes of the Colville Reservation, which 
are Salishan and Sahaptian. Two main dialects of Salish were spoken by the majority of 
the twelve tribes, which are known as nsəlxcín and nxaʔamcín. Nsəlxcín was commonly 
spoken by the Methow, Okanogan, Nespelem, Sanpoil, Arrow Lakes, and Colville. Nx-
aʔamcín was commonly spoken by the Moses-Columbia, Wenatchi, Entiat, and Chelan. 
The Chief Joseph Band of Nez Perce and the Palus spoke dialects of the Sahaptian lan-
guage family. Their ancient occupation of their current homelands and traditional territo-
ries is evidenced in both place-names and highly localized creation epics.

The Plateau culture area is located in a complex physiographic unit, bounded on the west 
by the Cascade Range, on the south by the Blue Mountains and the Salmon River, on the 
east by the Rocky Mountains, and on the north, by the low extensions of the Rocky Moun-
tains and the northern reach of the Columbia River.

In the early archaeological record for the upper Columbia River, villages were mostly 
temporary, since tribes in the area were highly mobile and subsisted on hunting, gath-
ering and fishing. Slightly later, pithouses appear in the record and the tribes in the area 
would return to the same locations and reuse old pithouses. By 2800 years Before Present 
(B.P.) the bow and arrow appears in the archaeological record as well as pit ovens, stor-
age pits, sweathouses, and larger, more permanent pithouse winter villages. By 1700 B.P. 
tribes were heavily utilizing the fishery at Kettle Falls and other fisheries on the upper 
Columbia River, as well as the Sanpoil River. In the 1730’s horses were introduced into 
the area from the Great Basin, increasing the mobility of the tribes in the area, making it 
possible for some to make trips to the Plains to hunt bison (CCT History/Archaeology 
Program, 2006).
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Figure 14: Key to Tribal Territories
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Archeological, Historic, Cultural, & Religious Properties
The Colville Tribes are active in preserving their history and culture. The Tribes’ Histo-
ry Program was first established in 1976 and employed one person. In 1978, the Tribes 
hired an archaeologist and the History/Archaeology Program was formed. In 1996, the 
Tribes signed a Memorandum of Agreement with the National Park Service to create the 
Colville Tribal Historic Preservation Officer (THPO) position. This position assumed the 
State Historic Preservation Officer responsibilities on the Reservation.

The Colville Tribes value cultural resources because they 
represent a physical link to the history of the Tribes and be-
cause of their role in traditional beliefs and activities that 
continue into the present day. The Tribes’ cultural preserva-
tion efforts have helped to identify and protect numerous 
cultural resources that could be adversely affected by un-
dertakings initiated on tribal lands. (See Table 8)

These properties are especially important to the Tribes and 
are considered among their most important resources. Traditional cultural properties 
(TCPs) are often considered eligible for listing on both the National and Colville Regis-
ters of Historic Places. To qualify, a traditional cultural property, as well as archaeological 
sites, must meet at least one of the following criteria: A) they must be associated with 
events that made a significant contribution to the broad patterns of history, B) they must 
be associated with the lives of persons significant to our past, C) they must embody dis-
tinctive characteristics of a type, period, or method of construction or they represent the 
work of a master, possess high artistic values, or represent a significant and distinguish-
able entity whose components may lack individual distinction, or D) they must have 
yielded, or be likely to yield, information important in prehistory or history. Additionally, 
to be a “property” a traditional cultural property must have tangible boundaries (36 CFR 
60.4; Parker & King, 1998).

Cairns
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As of 2006, the Tribes’ History and Archaeology Program has inventoried over 1,400 cul-
turally significant properties on tribal lands. These include 491 traditional cultural prop-
erties, 584 pre-contact archaeological sites, and 342 historic sites. The inventory of cultur-
al resources continues to grow as the History and Archaeology Program continues to 
survey the Reservation. To date, only 4% of the Reservation’s lands have been surveyed. 
(See Appendix K: Cultural and Historic Resources for descriptions and examples.)

Over half of the recorded sites are within 
one half mile of the Columbia, Okano-
gan, and Sanpoil Rivers. Rock features in-
cluding cairns, talus pits, and rock align-
ments comprise a significant portion of 
previously recorded sites. While these 
rock features have been recorded as ar-
chaeological features, many of them are 
thought to be shrines, prayer locations, 
or likely burial locations and are consid-
ered especially sensitive (CCT History/
Archaeology Program, 2006).

Traditional Cultural Places
Spiritual Areas 12
Storied Places 281
Gathering Areas 153
Burials 45
TOTAL 491

Archaeological Sites
Sites, Villages, Camps, and 
Features

325

Cairns 189
Caves 19
Rock Images 28
Modified Trees 9
Pre-contact Trails 0
Isolates 14
TOTAL 584

Historic Period Sites
Residences 143
Transportation 13
Agriculture 23
Logging 9
Mining 35
Federal 14
Church 12
Cemetery 33
Miscellaneous 60
TOTAL 342

GRAND TOTAL 1417

Table 8: Cultural Resources Types and 
Frequencies

Buried archaeological site
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Socioeconomic Conditions

Population and Demographic Trends
Between 2000 and 2013, the population of the Colville Indian Reservation has remained 
relatively stable, increasing by approximately 130 individuals, or 1.7% (see Figure 15). 
This trend is echoed by Ferry County and Okanogan County, within which the Reserva-
tion is located.

The Colville Indian Reserva-
tion accounts for a substantial 
portion of Ferry and Okanogan 
Counties, Washington, both in 
terms of economics and popula-
tion. The 2010 Census measured 
population figures at approx-
imately 7,500 and 41,100 for 
Ferry County and Okanogan 
County respectively. Approxi-
mately 7,700 of the total 48,600 
individuals in the two counties, 
or 15.7%, resided within the ju-
risdictional boundaries of the 
Colville Indian Reservation. 
(See Figure 16)

In the last decade, all three geogra-
phies, Ferry County, Okanogan Coun-
ty, and the Colville Indian Reserva-
tion witnessed an aging population. 
The Colville Reservation has seen a 
decline in the 44 and under age group 
by approximately 9%, concurrently, 
the number of individuals aged 45 
and over has increased by approxi-
mately 21%. Regionally, this effect is 
most pronounced in Okanogan Coun-
ty where the 44 and under age group 
has declined by approximately 10% 
and the 45 and over age group has 
grown by approximately 25%. (See 
Figure 17).

Figure 15: Total Population of the Colville Reservation

Figure 16: Total Population by Gender



The Affected Environment The Affected Environment    

134 135FinalProgrammatic EIS Programmatic EISFinal

In large part, this demographic shift can be explained by aging baby-boomers, but at least 
some portion of the issue is attributable to younger generations moving off the Reserva-
tion to areas with more abundant education, employment, and housing opportunities. 
This latter cause, especially, could negatively impact the Reservation and its economy 
should this pattern continue in the long term.

Housing and Household Trends
Between 2000 and 2013, the total housing stock on the Colville Reservation has increased 
from approximately 3,300 to 3,500 units, or 5% (see Figure 18). Interestingly, the number 
of unoccupied housing units has outpaced the growth of the housing stock by approxi-
mately 6.5% over the entire period (see Figure 19). This seemingly unusual phenomenon 
can largely be explained by the Public Works Housing Department’s efforts to shift tribal 
members out of substandard residences into newer housing units and complexes being 
developed by the Tribal Government in accordance with its Housing Improvement Pro-
gram (HIP). As HIP eligible individuals are moved to new housing, the housing units 
they leave behind continue to be counted in the Office of Financial Management and the 
U.S. Census Bureau housing counts. The disproportionate growth in the housing stock 
produced by the HIP is corroborated by the fact that the household occupancy charac-
teristics (i.e., number of occupants per household) remained fairly constant from 2000 to 
2010.

Figure 17: Total Population by Age Group
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Figure 18: Total Housing on the Colville Reservation

Figure 19: Housing Occupancy on the Colville Reservation
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As shown in Figure 20, household occupancy characteristics on the Colville Reservation 
generally follow the trends exhibited throughout Ferry and Okanogan Counties. In 2010, 
approximately 48% of all occupied households on the Reservation were occupied by 2-3 
individuals; 27% were occupied by 4 or more individuals; and the remaining 25% were 
occupied by only 1 individual.

Population Growth Projections
To forecast the future population of the Colville Indian Reservation, the Center construct-
ed a 10-year cohort survival model using 5-year cohort population data. As shown in 
Figure 21, the total population of the Reservation, which is approximately 7,700 currently, 
is projected to reach 8,100 by 2018 and surpass 8,650 by 2023. On average, the model proj-
ects that the population of the Reservation will increase at approximately 1.05% annually. 
The ratio of males to females, which is currently 51:49, is expected to remain fairly stable 
over the next decade.

Figure 20: Households by Number of Occupants
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The Washington State Office of Financial Management provided the vital statistics (births, 
deaths, and migration figures) as well as the 2012 base population data used in this pro-
jection series. The baseline projection utilized herein assumes people have the right to 
migrate where they choose and no major natural catastrophes or war will befall the state 
or nation. The cohort-component method traces people born in a given year through their 
lives. As each year passes, cohorts change as specified in the mortality and migration as-
sumptions. New cohorts are formed by applying the fertility assumptions to women of 
childbearing age.

For the starting date, state-level survival rates were constructed separately for male and 
female gender groups. A set of six 5-year age-specific fertility rates for the age range 15-
44 was calculated for the Reservation. For the numerators of these rates, births to moth-
ers under age 15 and births to mothers of unknown age were added to the births of the 
youngest age group, and births to mothers over age 44 were added to births of the oldest 
age group. Rate denominators utilized the baseline estimates by age and gender for the 
Reservation. 

Figures 22 and 23 on the following page depict the breakdown of the Colville Reservation 
population by 5-year cohorts in 2013 and 2023, respectively. One trend in particular is 
worth noting. The percentage of the population in the youngest cohort (i.e., 0-4 years old) 
is expected to decline from approximately 8.5% of the total population in 2013 to about 
5.5% of the total population in 2023. 

Figure 21: Projected Growth in Population 2013 - 2023
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Figure 22: Population by Age and Sex Cohorts 2013

Figure 23:  Population by Age and Sex Cohorts 2023
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Employment, Poverty Status and Education

Figures 24, 25, and 26 offer an overview of key characteristics of the Colville Reservation 
population in 2000 and 2010 as it compares to the overlying geographical regions of Ferry 
County and Okanogan County. 

In terms of educational attainment, the Colville Reservation population is relatively on 
par with both Ferry County and Okanogan County. In 2000, approximately 74% of all 
individuals aged 18 or older had graduated from high school or completed high school 
education equivalency. By 2010, this figure had increased to 85% — compared to 86% in 
Ferry County and 82% in Okanogan County (Figure 24).

Tribal member unemployment is a major concern for the Tribes and the general impres-
sion is that the unemployment rate is very high. Official reports on the rate of unemploy-
ment are, however, unreliable. U.S. Census data from 2010 indicate that unemployment 
on the Colville Reservation decreased from 21% in 2000 to just over 10%, close to the 

Figure 24: Population by Educational Attainment

Figure 25: Unemployment Rate by Age Group
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average U.S. unemployment rate in 2010 of 9.6% (Figure 25). It should be noted that 
the Census data includes tribal member and non-tribal residents within the Reservation 
boundaries. Regardless, the Census data does not reveal the effects of the 2008 economic 
recession and the dramatic effect on employment from closure of the Tribes’ lumber mill 
and wood processing facilities.

In comparison, the American Indian Population and Labor Force Reports that are pro-
duced biannually with data provided by the Tribes’ Human Resource Department, the 
Colville Tribal Federal Corporation, and the BIA, provide employment data for American 
Indians residing on the Reservation, specifically those individuals who receive services 
from the local Bureau of Indian Affairs agency office. These reports show an unemploy-
ment rate of 64% in 2000 and a rate of 66% in 2010. Once again, these figures do not reveal 
the effects of the mill closure suggested in the fact that timber harvest values fell dramat-
ically from over $16 million in 2000 to less than $264,000 in 2010.

Poverty remains a significant issue for individuals living on the Colville Reservation. 
Since 2000, the number of individuals aged 64 and under residing in households below 
the poverty line has increased. In 2010, the poverty thresholds utilized by the U.S. Census 
Bureau were $11,344 for individual householders under 65 years of age, $14,218 for 
two-person households, and $22,314 for four-person households. As of 2010, 27% of indi-
viduals on the Reservation resided in households below the poverty line (Figure 26).

Figure 26: Impoverished Individuals by Age Group
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Employment Details
As of 2010, approximately 3,080 indi-
viduals living on the Colville Indian 
Reservation were employed — up 
from 2,570 in 2000 (see Figure 27). The 
vast majority of these individuals are 
employed as Office and Administra-
tive Support specialists (539 individ-
uals) or in Management, Business, 
and Financial positions (557 individ-
uals). Education, Legal, and Commu-
nity Services and the Arts represents 
the third most common category of 
occupations of employed individu-
als residing on the Reservation (342 
individuals). Overall, in 2010 ap-
proximately 47% of all employed in-
dividuals named one of these three 
categories as their occupation.

The Confederated Tribes Colville 
Reservation (CTCR) itself is the sin-
gle largest employer in both Ferry 
County and Okanogan County. Pri-
marily, the Tribe provides employ-
ment opportunities in forestry, fire 
control, and social services, as well as 
numerous positions in tribal manage-
ment and administration. Additional-
ly, the Federal Government offers its 
own array of forestry practices, health 
services, and land management posi-
tions which also require related office 
and administrative support services.

Since 2000, there has been a general 
growth trend in all occupational cat-
egories reported in Figure 27, with 
just a few exceptions: Computer, En-
gineering, and Science occupations, 
which have declined by approximate-

ly 73%; Production occupations, which have declined by 45%; Protective Service occu-
pations, which have declined by 24%; and Material Moving occupations, which have 
declined by 12%.

Figure 27:  Employment by Occupation
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In large part, the decline in these occupation categories can be attributed to the na-
tion-wide market slump faced by the forestry and timber products industry beginning 
around 2008. In 2007 prior to this downturn, the CTCR alone offered approximately 440 
forestry-related jobs.

Figure 28: Employment by Industry



The Affected Environment The Affected Environment    

144 145FinalProgrammatic EIS Programmatic EISFinal

The breakdown of jobs by industry shown in Figure 28 exhibits similar trends to those 
observed in Figure 27, and corroborates the predominance of CTCR related employment. 
From Figure 28, it is quite evident that the primary employer on the Colville Reservation 
is the CTCR itself and its enterprises. The largest industries by employment on the Reser-
vation almost identically match up with the industries within which the CTCR is directly 
involved.

The top five industries by number of jobs in 2010 (Health Care & Social Assistance; Pub-
lic Administration, Educational Services; Agriculture, Forestry, Fishing & Hunting; and 
Construction) account for 67% of the total jobs held by individuals residing on the Res-
ervation. These top five industries also directly correspond to industries pursued by the 
CTCR either through the Colville Tribal Federal Corporation (CTFC) or through tribal 
administration. Explicitly, Construction and Agriculture, Forestry, Fishing & Hunting are 
industries dominated by various CTFC enterprises; and Public Administration, Health 
Care & Social Assistance, and Educational Services are industries with employment po-
sitions offered almost exclusively by the Tribal Government or the  Federal Government.

Some alternative employment opportunities in Retail Trade are available through the 
CTFC’s convenience stores and gas stations, and some Arts, Entertainment, & Recreation 
and Accommodation & Food Services positions are available with the Tribal Casinos. 
However, beyond these top five industries, very few other jobs exist within the Reserva-
tion boundaries. The lack of employment  diversity makes individuals more vulnerable 
to market shocks and increases frictional unemployment.

Household Income
The median household income on the Reservation as of 2010 was $35,524, up from $27,826 
in 2000. Per capita, this amounts to $17,846, which is about 1% less than the per capita 
income of Ferry County and about 13% less than the per capita income of Okanogan 
County. 

In 2000, only 600 households received annual income greater than $50,000. By 2010, this 
figure had increased to over 1,050, exhibiting a general upward shift in annual income 
received by all households on the Reservation. A significant contributor to this upward 
trend in household income is social security collections by retirees. In 2010, the average 
annual social security income of households on the Reservation was about $15,000, in-
creased from about $9,400 in 2000.
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Figure 29: Household Income by Level of Income

Corporate Enterprises and Revenue
In the 1970s and early 1980s, the Confederated Colville Tribes (CTCR) attempted sever-
al business ventures that for one reason or another were not successful. These ventures 
include a molybdenum mining operation, prefabricated log cabin production, a meat 
processing and packaging facility, and even a commercial greenhouse. It wasn’t until 
1973 when the CTCR found success in the Colville Trading Post and later in the Omak 
sawmills in 1984. Also in 1984, the CTCR initiated the Colville Tribal Enterprise Corpora-
tion (CTEC) to manage and oversee the CTCR’s blossoming enterprises and established 
businesses in construction, gaming, recreation and tourism, retail sales, and wood har-
vesting and processing. 

Beginning in 1987, the CTEC headed the construction and development of the Okanogan 
Bingo-Casino, the Mill Bay Casino and Coulee Dam Casino in the early 1990s, Barney’s 
Junction restaurant and motel and the Rainbow Beach Resort in 1998 and 1999, and a 
third casino in Omak in 2008. Finally — prior to its deactivation in 2009 — the CTEC 
founded an electric service provider in Nespelem with the goal of providing reliable elec-
tric and telecommunications service to customers in the area. That same year, the Colville 
Tribal Federal Corporation (CTFC) was activated to assume the direction of the CTCR’s 
viable business enterprises.

The Colville Tribal Federal Corporation (CTFC) is headquartered in Coulee Dam, Wash-
ington. Since its inception in 2009, it has grown to become one of the largest, most diverse 
Native American businesses in northeastern Washington. The company currently man-
ages 13 enterprises that include gaming, recreation and tourism, retail, construction, and 
wood products. The CTFC was formed in 2009 to change the direction of the CTCR’s 
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ailing business entities, which prior to 2009 were organized under the Colville Tribal En-
terprise Corporation (CTEC). Reorganization under the CTFC meant scaling down the 
CTCR’s construction business; opening the Mill Bay Casino, Mill Bay Smoke Shop, 
‘Spelem Smokes, Omak Tribal Trails, Columbia River Distribution, and the Deep Water 
Amphitheatre; and reopening the Omak timber mill under a 25-year lease agreement 
with Wood Resources, LLC. In total, the CTFC’s 13 businesses provide jobs to more than 
400 employees on the Reservation. In 2012, the combined operating revenue from these 
businesses grossed $84.6 million, up approximately 11.3% from 2011. 

As of 2012, the 13 businesses organized under the CTFC are as follows: 

• Retail Division

• Mill Bay Smoke Shop
• Tribal Trails – Omak
• Tribal Trails – Noisy Waters 
• Inchelium Community Store
• Keller Community Store 
• Trading Post 
• Columbia River Distribution

Over the last decade, the CTFC/CTEC revenue base has changed dramatically (see Figure 
30). The most notable changes are the result of the closure of the timber mills and forestry 
products businesses in Omak, as well as the decline in timber harvesting on the Reserva-
tion. In 2000, the forestry products division accounted for over 49%, or $47.3 million, of 
the CTEC’s revenue. By 2012, this revenue source had completely disappeared due to a 

Figure 30: CTFC/CTEC Annual Revenue by Division

• Gaming Division
• Okanogan Bingo Casino
• Mill Bay Casino
•   Coulee Dam Casino

• Recreation Division
•    Rainbow Beach Resort

• Construction Division
• Colville Tribal Construction
• Colville Electrical Contractors
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drastic decline in market demand for timber products throughout the U.S., which is only 
now beginning to recover. Without the forest products division as a significant revenue 
generator, the CTFC’s primary source of revenue shifted to the gaming division, which 
in 2012 comprised 62%, or $52.0 million, of the CTFC’s annual revenue of $84.6 million.

Revenue generated by the CTFC/CTEC has always been of considerable importance to 
the CTCR as a whole because in any given year, 6-12% of the CTFC/CTEC’s total revenue 
is transferred back to the CTCR. Generally, this amounts to approximately $10.0 million 
in annual income to the CTCR. While the CTFC in absolute terms does not generate the 
same level of revenue the CTEC did in the past (i.e., $96.2 million in 2000 and $142.2 
million in 2006, versus $84.6 million in 2012), the CTFC has cut costs considerably so that 
a greater portion of its annual revenue (both as a percentage, and in absolute terms) is 
transferred to the CTCR.

Community Infrastructure And Services
Transportation
The Tribes’ Department of Transportation (DOT) is primarily funded through the Indian 
Reservation Roads Program which is jointly administered by the Bureau of Indian Af-
fairs (BIA) and the Federal Highway Administration. U.S. Public Law 93-638 , the Indian 
Self-Determination and Education Assistance Act, passed in 1975, afforded Indian Tribes 
new options for taking control of the their own transportation futures through self-deter-
mination contracts with the BIA, State transportation programs, and other local agencies. 
The Department of Transportation operates under a series of Public Law 93-638 contracts 
and Government-to-Government Agreements with the BIA.

Table 9: Roads by Jurisdicion and Surface Type

ROADS ON THE COLVILLE INDIAN RESERVATION BY JURISDICTION AND 
SURFACE TYPE

Jurisdiction Road and Mileage by Surface Type
Paved Gravel Concrete Primitive Proposed Total Miles

BIA/Tribal 61 49 0 721 0 831

WSDOT 255 0 0 0 0 255

County 456 478 0 164 0 1,099

Total 772 527 0 885 0 2,185
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Managed Roads
Through the 638 contracts and agreements mentioned above, the Tribes’ DOT maintains 
over 830 miles of roads; of which, over 60 miles are paved. The Reservation has three 
other transportation jurisdictions within its boundaries: Ferry County, Okanogan Coun-
ty, and the Washington State Department of Transportation. Cooperatively with these 
jurisdictions, there is an additional 1,099 miles of roads that provide access to and with-
in the Colville Indian Reservation bringing the total miles in the CTCR’s official Indian 
Reservation Roads Inventory to roughly 2,185 miles. Of those miles, approximately 772 
miles are paved, 527 miles are gravel, 885 miles are primitive roads or trails, and 0.1 mile 
is proposed. The BIA database also indicates that approximately 38 percent of the total 
mileage is comprised of BIA/Tribal-owned routes, 12 percent are State Highways, and 50 
percent are owned by either Ferry County or Okanogan County.

Unmanaged Roads
In addition to the roads directly managed by one of the three jurisdictions referenced 
in Table 9, there are approximately 5,200 miles of resource access roads throughout the 
Reservation for which a managing entity has not been assigned (see Table 10). Generally, 
these roads were created as a byproduct of commercial timber harvesting and are also 
used for access to other resources such as rangeland and hunting and gathering areas. The 
vast majority of these roads do not receive routine maintenance, yet they are frequently 
used by tribal members and other members of the public, even where they have been 
closed or abandoned using closure techniques with onsite or imported materials. Limited 
management and maintenance of the roads has resulted in significant negative environ-
mental impacts such as stream sedimentation, stream bank failure, drainage ponding and 
pooling, and negative impacts to aquatic life. Efforts to decommission resource access 
roads, whether undertaken to eliminate or discourage access, improve drainage, or con-
trol sedimentation, face significant financial and social hurdles.

Table 10: Unmanaged Resource Access Roads
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Forest road construction and use during timber sales is controlled by BIA Forestry, how-
ever, the roads become the property of the Tribe and continued management is the Tribe’s 
responsibility.  Between timber sale use, roads are mostly left unmaintained.  These peri-
ods may extend ten to thirty years.  During this time roads may become revegetated with 
grass and trees.  Alternatively, the roads erode and their runoff may cause other surface 
erosion, mass wasting, and degradation of stream channels and habitat.  Stream crossings 
may also washout.  

Ferries
There are two ferries that operate within the boundaries of the Reservation. The Keller 
Ferry, crosses the Columbia River at its confluence with the Sanpoil River to Lincoln 
County on the south bank and State Route 21. Approximately 60,000 vehicles travel on 
the Kelly Ferry each year. The Inchelium-Gifford Ferry connects BIA Route No. 3 on the 
west side of Lake Roosevelt and State Route 25 on the east side of the Lake and is a critical 
lifeline for the Inchelium community. Ridership has increased steadily over the years and 
in 2009, 166,024 passengers utilized the Ferry.

Public Transit
The Department of Transportation’s Transit Program provides public transportation with-
in the boundaries of the Reservation. The Inchelium to Nespelem Route provides fare-
free shuttle service between the communities of Inchelium and Nespelem. The Omak to 
Coulee Dam Route provides fare-free shuttle service between the communities of Omak 
and Coulee Dam. The Omak to Coulee Dam Route is operated through a partnership 
with the Okanogan County Transportation and Nutrition (OCTN) program. The CTCR’s 
shuttle fleet consists of a 12 passenger bus that was purchased in 2007 and a 24 passenger 
bus that was purchased in 2009. The CTCR also recently purchased an additional 24-pas-
senger bus. While there is a limited transit system on the Reservation, there is a need to 
expand these services to meet the current and future need. Some residents of the Reser-
vation commute 100 miles or more per day. 

The Tribes’ Long Range Transportation Plan provides the basis of planning and manage-
ment of all of the roads managed or cooperatively managed by the CTCR. This trans-
portation plan recognizes the transportation related needs of roads in the CTCR’s roads 

Road washout at Beaver Dam 
Creek

Erosion of unprotected road fill 
into stream
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inventory. The plan also provides a basis for projects to be identified on the CTCR’s trans-
portation Priority List which are placed on the CTCR’s Tribal Transportation Improve-
ment Program (TTIP) and submitted to the BIA Northwest Regional Office and forward-
ed to Federal Highway Administration for funding consideration.

The Department of Transporation updated the Long Range Transportation Plan (LRTP) 
to meet the Tribes’ twenty-year transportation needs. The plan provides short term and 
long range planning strategies for transportation improvements and is based on a com-
prehensive analysis of relevant factors and issues affecting the current and projected 
transportation network in compliance with 25CFR 170.410-414. It was prepared in accor-
dance with Section 1B of the Memorandum of Agreement between the BIA and the Fed-
eral Highways Administration, dated May 23, 1983, which requires the BIA to carry out a 
transportation planning process for Indian Reservation Roads, that adequately supports 
a construction and improvement program similar to 23 U.S.C. 307, and 25 U.S.C.. The 
LRTP is intended to clarify the policies and criteria for project selection, and provide cur-
rent data and an accurate inventory of the transportation system. It also lays the founda-
tion for the TTIP.

Housing
Housing is, and has been, a growing problem on the Colville Indian Reservation. This 
condition exists because there are unique financial barriers, limited human resources, and 
land-use restrictions faced by Native Americans when seeking home ownership. Some of 
the major problems include:

•  Poorly constructed or dilapidated housing which offers little protection 
from the elements; Overcrowded and unsanitary conditions resulting in 
poor health conditions and increased spreading of communicable, normal-
ly preventable, illness;

•  Deteriorating houses which lead to increased frequency of accidents, fires, 
and related hazards; 

•  Children living in overcrowded homes suffer from sleep deprivation and 
inability to concentrate in school. Family transience due to inadequate 
housing further affects school performance;
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•  Overcrowded living conditions can also result in stress, which can amplify 
family dysfunction and eventually lead to alcohol and child abuse. (Con-
federated Tribes of the Colville Reservation, 2011)

The Colville Indian Housing Authority has been one of the more active programs through-
out the Reservation in the last several years. Its most recent success was the development 
of the White Buffalo Meadows project, which added 20 houses to the Nespelem District, 
and the Buttercup Lane housing development in Inchelium. The CTCR has been proac-
tive in starting a housing and property development program. The program is charged 
with developing a capital investment program to bring dilapidated houses back to code 
and gain critical rent revenues from houses that would otherwise sit and decay.

Solid Waste Services
The Colville Tribes’ solid waste management program was established during the 1984-
85 fiscal year when BIA turned over to the Tribes four Solid Waste Transfer Stations to 
the public with Resolution 1985-29. These transfer stations are located in Desautel, Keller, 
Nespelem, and Inchelium. 

Solid Waste rates have been adopted and are currently being implemented. The CTCR 
has also manned the Transfer Stations in order to assist with the sorting of Solid Waste 
Material. This will make disposal less of a burden. However, a Solid Waste Transfer Sta-
tion that will include recycling is currently in its initial planning stages. The CTCR sees 
that Solid Waste education is a primary need and have been submitting applications to 
various funding sources to assist in the initial costs of such a program.

Healthcare Services
In June 2007, the CTCR successfully opened its third health facility in Nespelem. Joining 
the communities of Keller and Inchelium, the Nespelem Health Facility is operated by the 
Indian Health Services and provides family practice medical services to the residents of 
Nespelem, Grand Coulee, Coulee Dam, and Omak. The Nespelem Health Facility is the 
hub for Indian Health Services on the Colville Reservation. 

Inchelium Health ClinicIllegal Dumping
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In spite of the three health facilities operated on the Reservation by Indian Health Ser-
vices, additional need for quality healthcare and preventative measures for healthcare 
remains due to the unique social problems residents of the often Reservation face.

Communications
The area encompassing the Colville Reservation is very isolated, very rugged, and very 
large. Most of the Reservation does not get cell service or high-speed internet service, 
and some areas still do not have phone service. With many miles between towns and no 
cell service, accidents or wrecks could potentially be fatal when they wouldn’t have with 
service.

The CTCR is able to offer high-speed internet to the different businesses and departments 
located in Nespelem, but it does not yet offer such services to the remainder of the com-
munity. The CTCR has received a grant for the extension of fiber optics from Coulee Dam 
to a hub in Nespelem. From that hub, it is expected the CTCR could continue to expand 
throughout the Reservation and provide service to other areas that lack broadband ac-
cess.

Additionally, the CTCR’s Telecommunications Department operates and maintains 17 
private branch exchanges switches that provide 4-digit dialing and long distance for 4 
local districts on/off the Reservation. It also has two Network Operation Centers located 
in Nespelem and Omak, and the main telecom switch which connects all four districts is 
located in Nespelem. The CTCR’s telecom services are primarily connected through mul-
tiple T1 lines leased from various phone companies that provide long distance and 4-dig-
it dialing.
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Lifestyle and Cultural Values
The Colville Reservation provides a rural lifestyle in an environment that ranges from 
shrub-steppe along the Columbia River to the conifer forest of the central and eastern ar-
eas of the Reservation. The few communities on the Reservation are generally small and 
rural in nature. The population is roughly split between tribal members and non-mem-
bers.

The Colville Tribes’ government administration and corporate businesses are the largest 
employer in both Okanogan and Ferry counties and many of the residents of the Reser-
vation work for the Tribes as employees or contractors.

Residents take pride in the scenic beauty of the Reservation and a large majority of them 
practice traditional activities such as fishing, hunting, and gathering. Tribal members are 
almost unanimous in their desire to continue these activities and to protect and preserve 
cultural resources and their native heritage. (Center for Applied Research, 2015a)

With the development of an integrated natural resource management strategy, the Tribes’ 
natural resource managers and the general community developed a resolution, passed 
by the Colville Business Council in 1996, known as the Holistic Goal. This resolution 
expresses the community’s desire for a sustainably biodiverse environment with holistic 
management of resources that provide economic and cultural benefits to the Reservation 
community.

Buttercup Housing Development
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Confederated Tribes of the Colville Reservation

Holistic Goal
__________________________ _________________________

Quality of Life

We want to maintain and build upon our unique culture, traditions, lan-
guage, sovereignty and history; we want a healthy society, environment 

and economy; we will treat everyone with honor and respect, having the free-
dom to worship, live, work and play as we choose, accepting each others diver-
sity/uniqueness.

We want to provide plentiful/affordable housing, meaningful/secure em-
ployment and educational opportunities.  We want communities that 

are clean, self-sufficient safe, wholesome and provide opportunities for family 
based recreation.

Forms of Production

We will support our quality of life through sustainable wealth from diverse 
income opportunities, without waste or sacrifice of tradition, culture and 

values; we will emphasize the importance of involving the membership in de-
veloping their communities; we will provide opportunities/infrastructure to 
increase understanding/awareness of our culture, traditions, language, sover-
eignty and history throughout our communities, schools and workplaces, con-
tinuously promoting honor, respect and diversity.

Future resource Base

We are and continue to be a self-sustaining sovereign entity; having flourish-
ing enterprises; having healthy productive landscapes including range-

lands, croplands, forests, riparian areas, streams and lakes; tribal decisions 
will include protection of tradition, culture, and aesthetic values; we will con-
tinue to provide improved/enhanced opportunities to communities/schools/
workplace to increase understanding and awareness of our culture, values tra-
dition, language, sovereignty and history.  
The Reservation remains as a rural life-style and the population is in balance 
with an effective water, mineral, and energy cycle with biodiversity resulting 
in an abundance of culture, medicinal and edible plants, clean air and water, 
springs and streams that flow year round, large trees, wildlife, fish and insects.

EnactEd by colvillE businEss council REsolution 1996-23 on JanuaRy 18, 1996.

_________________________ _________________________
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Special Events and Celebrations
The Ground Hog Day Powwow at Nespelem Community Center is held in February and 
the Nespelem Junior Rodeo is held in April at the Nespelem Rodeo Grounds.  Celebration 
of the Nez Perce Long-house Root Feast is determined by the season of the roots.  Com-
memorated at the end of May at Mission Point is the “Ceremony of Tears,” which honors 
the Last Salmon Ceremony at Kettle Falls.  The annual First Salmon Ceremony is held at 
the Omak Longhouse in June.  Mill Pond Days at Nespelem City Park is held annually in 
the third week of June.  

The Circle Celebration, featuring Indian stick games 
and tribal dances, continues for several days in ear-
ly July.  Another rodeo is held on the Reservation at 
Inchelium on the Fourth of July, followed by a pow-
wow the week after that.  The Fourth of July Powwow 
is held on the original Chief Joseph encampment site. 
An Indian powwow is held on the weekend falling 
nearest to mid-August at the Omak Stampede.  Indi-
ans from the Colville Reservation also participate in 
the Suicide Race Run in conjunction with the Stam-
pede.

Another celebration centers around the historical significance to the Colvilles of Soap 
Lake, Washington. Even after non-Natives settled around Soap Lake in the 1900s, the 
Confederated Tribes continued to return every summer to celebrate the lake’s spiritual 
and healing powers. But in 1970, due to cultural differences, the Colvilles stopped com-
ing.  They were invited to return and join in the 2008 Fourth of July parade in Soap Lake, 
and in 2009 they were there for the dedication of a large sundial with a sculpture of two 
Indians looking out over the lake. (Center for Applied Research, 2014)

Resource Use Patterns

Hunting, Fishing, Gathering
The Colville Reservation has a wide variety of wildlife habitats as well as streams, lakes, 
and rivers with a variety of fish species. Residents of the Reservation are almost unani-
mous in their concerns about managing these resources effectively. Hunting, fishing, and 
gathering provide for subsistence and recreation for a large majority of the Reservation 
community. 

The 2014 Community Survey revealed that 66 percent of the community hunt and that 
73 percent indicate hunting as an important source of food for their families. Fishing is 
practiced by 73 percent of the community with 52 percent indicating that fish are an im-
portant source of food.

Dancers at Powwow
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Almost all (92%) survey respondents who hunt, do so on the Reservation and most (73%) 
who fish, do so in the Reservation lakes, rivers and streams. The most common game 
hunted by Reservation residents are deer, elk and grouse. Some community members 
expressed concern that the numbers of game animals may be declining. Respondents 
were virtually unanimous in stating the im-
portance of managing Reservation game re-
serves, wilderness areas and other lands pri-
marily as wildlife habitat.

Traditional cultural plants play an import-
ant role in the lives of respondents who are 
almost unanimous (97%) in their desire to 
protect and preserve them. A large majority of 
respondents (69%) indicate that they or their 
family members actively gather plants on the 
Reservation.

Gathering foods, medicines and plants used for ceremonial activities represents an im-
portant aspect of tribal members’ cultural identity. Traditional gathering on foot or on 
horseback has changed to access with vehicles and a road system. The community sees 
the road system as access, including community members who might not have access 
otherwise.

Respondents were also asked if their ability to gather plants and other natural resources 
have been impacted by land management practices or wildfire. The two most cited im-
pacts were wildfire and livestock/wildlife grazing. Closed roads and timber harvesting 
were the second most cited impacts. Loss of access to particular sites was indicated by a 
third of respondents. (Center for Applied Research, 2015b)

Timber Harvesting
The integrated resource management strategy of the original IRMP was designed to ad-
dress a host of forest health issues resulting from past management practices such as 
selective harvesting and fire exclusion. Species composition, vegetation structure and 
density (number of trees) of the Colville Reservation forests has changed dramatically 
over time.

This change was largely brought about by a 100-year legacy of land management prac-
tices and influences from European settlers moving into the area. Practices such as fire 
suppression, timber harvesting and grazing have changed the vegetation communities 
that originally existed.

Kathleen Burke and Marguerite McCuen
with Bitterroot
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Much of the Reservation forest was at one time described as having open and park like 
stands of ponderosa pine and western larch with grass growing in the understory. Fires 
burned frequently through these stands, influencing and shaping the species composi-
tion, structure and density of the forest stands. With the initiation of practices such as fire 
suppression, timber harvest and grazing, the open park like forest began to change to a 
multi-layered canopy Douglas-fir and grand fir dominated forest.

Many of the Reservation’s forest stands that were once composed of ponderosa pine and 
western larch are now primarily composed of Douglas-fir and/or grand fir. These stands 
tend to be denser than the historic stands and have a multi-layered structure. Many of the 
large ponderosa trees are gone and the shift in species composition, structure and density 
makes these stands more susceptible to attack by insects and disease.

In dense stands, trees compete with each other for sunlight, nutrients and water. If they 
have insufficient growing space, their health will decline and they will die or be attacked 
by insects and/or disease. In the Reservation’s dense stands, increased insect populations 
of bark beetle and spruce budworm have attacked and killed many trees across the land-
scape in recent years.

Diseases such as dwarf mistletoe and root rot also kill many trees each year. The historic 
stands of ponderosa pine and western larch were much more resistant to attacks by dwarf 
mistletoe and root rots than are the Douglas-fir and true firs that grow on much of the 
Reservation today.

Historic Ponderosa Pine Forest
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Selective harvest timber practices are largely to blame for this change in the forest struc-
ture. For several decades, the forest was managed to harvest individual trees using sub-
jective standards that allowed loggers to harvest the older, largest diameter trees that 
provided the highest economic value to the Tribes. This left small openings in the forest 
that quickly filled in with Douglas-fir and true firs. 

These management practices also led to the removal of the dominant ponderosa pine and 
western larch trees. Many stands now have a species composition that is dominated by 
second growth Douglas fir or other true firs, and no healthy trees are left to help naturally 
seed the site back to the more desirable ponderosa pine and western larch species.

The absence of fire on the landscape has also contributed to the decline in forest health. In 
the 1920’s, aggressive fire suppression policies were adopted that effectively removed fire 
from the ecosystem. The removal of fire contributed to the shift in species composition 
and the development of multilayered stand structures and increased stand densities.

Species that would have burned during the frequent fires, such as Douglas-fir and other 
true firs, became established in the understory. The absence of fire has allowed the quan-
tity of needle litter and dead woody fuels on the forest floor to increase over time. These 
changes have created a forest condition that is much more susceptible to catastrophic fire. 
When fire occurs there is an increased likelihood that the fire will burn with more intensi-
ty and be more destructive then would have occurred historically. (Rellergert-Taylor and 
O’Dea, 1988; Center for Applied Research, 2014 and 2015a)

Management under the IRMP
The ecological change in the forest created numerous management challenges for the 
Tribes’ natural resource programs. Desired species such as western larch and pondero-
sa pine, that are more resistant and resilient to fire, require a lot of sunlight (as they are 
shade intolerant) to establish and grow. In order to restore the forest to a more historic 
species composition, an even-aged management strategy was prescribed in the IRMP.

Many of the large, scattered ponderosa pine and western larch that would have domi-
nated the land-scape have been removed, died or have severe dwarf mistletoe infections. 
Consequently, there is not enough western larch and ponderosa pine left on the landscape 
for these tree species to naturally regenerate. A significant portion of the landscape must 
be planted with seedlings in order to reestablish these desired tree species. Tree planting 
can be very expensive, but is necessary to establish trees on many sites.

As foresters began to recognize the need to shift management away from selective har-
vesting in the 1970’s and 1980’s, they began implementing regeneration harvesting on a 
relatively small scale across the Reservation. Throughout the 1980’s and 1990’s, regener-
ation harvesting became much more common.
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Eventually, however, the tribal membership became concerned about the clearcut meth-
od of regeneration harvesting. While clearcutting was very successful at establishing the 
desired tree species, it dramatically changed the landscape visually. Consequently, the 
Council passed a tribal resolution that requires a minimum of 2 large trees per acre be left.

During development of the first IRMP and 
public meetings, the planning team recognized 
that implementing an even-aged strategy 
would require the retention of some large trees. 
They also recognized the need to incorporate 
other ecologically important principles into the 
Forest Management Plan.

These ideas were integrated into the IRMP and 
led to a fundamental change in how the Tribes’ 
forests are managed today. Many large diame-
ter trees are left scattered across the site when 
implementing regeneration harvesting and growing new young trees. Not only is this vi-
sually more appealing, it also resembles what much of the Reservation forest would have 
looked like historically, with open “park-like” stands of large diameter trees.

Leaving large trees and habitat patches has been the primary strategy for regenerating 
the forest under the IRMP. Although this strategy reduced the available harvest volume, 
it more effectively fulfilled the economic goals of the Tribes’ forest products industry 
while maintaining a visually appealing landscape that would meet the Desired Future 
Conditions developed with input from the tribal membership for the IRMP. (Center for 
Applied Research, 2015a)

Management of Young Trees
The Forestry Program also involves tending young non-commercial stands to ensure ad-
equate stocking, species composition, and density. These treatments do not involve log-
ging and are usually conducted as a pre-commercial thinning operation. If there are too 
many trees on a site, the individual trees will eventually stop growing and many trees 
will die and fall over.

Managing young stands of timber is one of the most critical objectives in the Forestry Pro-
gram. Pre-commercial thinning involves removal of some trees to create adequate space 
for the remaining trees while they are still young, thereby allowing maximum growth 
that creates more valuable large diameter trees for future generations. These treatments 
also provide employment opportunities for tribal members, contributing to the economic 
stability of the Reservation community. (Center for Applied Research, 2015a)

Regeneration harvest with retained trees 
in the Cody Lake vicinity
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Figure 32: Timber Harvest Volume 1919-2013
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Historic Harvest Volumes
Prior to 1920, timber harvesting on the Reservation was relatively insignificant. Harvest 
after that time gathered momentum, peaking in 1980 when over 145 million board feet 
(MMBF) was harvested from the last stands of virgin sawtimber. Subsequently, the Omak 
mill was retooled for smaller diameter trees and harvest levels since the 1980’s have typ-
ically been well below 100 MMBF.

Market conditions affect the demand for forest products and the annual harvest. Since 
1990, annual harvests have varied from a high of 96.7 MMBF in 2002 to a low of 2.2 
MMBF in 2010 following the severe economic downturn in 2007 that resulted in closure of 
the Tribes’ timber mills and forestry products businesses in Omak. The resulting average 
annual harvest during this time was 63.2 MMBF (see Figure 32). 

Agriculture
Approximately 87,000 acres of the Reservation are used for agriculture in the form of 
farmland and orchard (Figure 36). Of these, 5,500 acres of cropland are irrigated. The vast 
majority of farmland and orchards are in the western areas of the Reservation near the 
Columbia and Okanogan Rivers. Both irrigated and dryland farming occurs and includes 
orchard crops, grains, and feed. Much of the current larger scale agriculture is commer-
cial in nature, although a number of smaller individual farmers are also active on the 
Reservation.

Summers are hot and dry, winters are cold and receive the bulk of the annual precipita-
tion. Precipitation averages 10 inches in the low lands, with many areas receiving less 
than three inches during the months of June, July, and August, making irrigation or fallow 
rotation essential to grow most crops. Precipitation averages 25 inches in the mountains. 
Growing seasons range from 90 days or less in the mountains to 140 days in the lower 
elevations. Natural vegetation is steppe and forest and supports a variety of wildlife. 

Groundwater is limited. Aquifers are small, disjointed and directly connected to lakes 
and streams. Surface waters include the Columbia River, which flows along the east-
ern and southern borders of the Reservation, and the Okanagon River that flows along 
the western border. There are 140 streams, 63 of which are perennial, and 420 lakes and 
ponds, most of which are located in the southwest plateau area and are saline or highly 
alkaline. Fresh water lakes include North and South Twin Lakes, Buffalo Lake, and Owhi 
Lake. (North Wind Resource Consulting, 2015, Center for Applied Research, 2014)
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History of Agriculture on the Reservation
In the early years of the Reservation, cropland was considered more valuable than timber, 
so mills were built and fields were cleared of trees. Due to the lack of transportation to 
markets, crops were grown primarily for home consumption.

Wheat, oats, barley, alfalfa, timothy and wild grass were used as winter feed for livestock 
and availability often determined the size of the herd. In addition to horses and cattle, 
some members had hogs and dairy cattle. An attempt to establish an orchard in 1921 re-
portedly failed, the trees were removed, and the land reverted to alfalfa production. 

Irrigation was limited to small diversion ditches, which were built where construction 
was easily accomplished, and to some valley lands that were partially sub-irrigated. By 
1939, a series of hydroelectric projects were completed, providing irrigation for over 
11,000 acres and draining 420 acres. 

The construction of two hydro-electric dams on the Columbia River, the Grand Coulee 
Dam in 1934 and the Chief Joseph Dam in 1950, not only obstructed salmon passage but 
flooded thousands of acres of Reservation land, in particular, the river terraces having the 
greatest agricultural production potential as well as the most productive metals mines - 
placer mines. 

At that time, eighty acres was considered the smallest unit that could be farmed success-
fully. Farms with fewer acres would require outside income. None of the irrigated tracts 
on the Reservation at that time met the minimum of 80 acres. 

In the 1950s, it was felt that better farming methods, along with irrigation, could compen-
sate for the scarcity of agricultural land on the Reservation. The installation of sprinkler 
systems increased yields and brought more land into agricultural use and facilitated the 
expansion of cattle grazing. In the late 1950s, 77 percent of irrigated lands were Indian 
owned. Of these, 58 percent were operated by tribal members. 

As of 1961, tribal members owned over 95 percent of 10,199 irrigable acres and 6,338 acres 
planned for irrigation on 219 farm units. Due to small farm size and scattered locations, 
the BIA designed and installed privately owned irrigation systems in the 1960s. The ir-
rigation systems allowed an increase in the number of cattle and reduced winter feed 
and irrigation costs. Agriculture, however, began to compete with industry, housing and 
recreation for available water. 

BIA’s Land Operations and the State of Washington’s Extension Service began assessing 
the need for conservation practices including seeding, contouring, irrigation and drain-
age for inclusion in all new and renewable leases. Herbicide spraying was initiated in 
1961 for sagebrush control. 
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By the 1970s, most farming was in conjunction with livestock operations and consisted 
mainly of marginal drylands with only a few scattered irrigation systems. Irrigation of 
arid and semi-arid lands is essential to attain full productivity for most crops. Limited 
irrigation development caused agriculture to be a minor contributor to the Reservation’s 
economy. 

Agricultural lands within the Reservation boundaries were considered underutilized, 
with only 26,000 acres in crops. Of that, about 5,500 acres were irrigated. Irrigation de-
velopment was expected to continue, particularly for orchards along the Columbia and 
Okanogan Rivers. These orchards were primarily owned by non-Indians with private 
irrigation systems. 

Feasibility studies conducted in the early 1970s as part of the Tribes’ Overall Economic 
Development Plan, considered vineyards and orchards for the Reservation’s 18,700 agri-
cultural acres. An appraisal in 1979 identified 30,000 acres in seventeen arable land areas 
on the Reservation that could be economically irrigated. Irrigation plans were developed 
for eleven of the areas. Only 12,000 acres of these were Indian owned or operated.

Irrigation was expected to increase overall, particularly for orchard development along 
the Columbia and Okanogan Rivers, however, increasing costs and lower returns tend to 
decrease the number of acres irrigated in the uplands. (Figure 34) Water utilized for agri-
culture in 1987 was 40,800 acre-feet per year or 68 percent of the total water used.  (Center 
for Applied Research 2014)

By the 1990s, timber was still the chief source of tribal revenues and agriculture provided 
only limited and seasonal employment. Approximately 6% (26,000 acres) of the Reser-
vation is farmed with approximately 16,000 acres in non-irrigated crops (winter wheat, 
spring wheat, and barley). Approximately 5,500 acres are in irrigated crops, primarily 
fruit orchards, small grains, hay and pasture. (Center for Applied Research 2014)

Current Conditions
Only a small portion of the Reservation is used for agricultural production in the form of 
orchard crops, grains, and feed. The vast majority of this is in the west portion of the Res-
ervation where both irrigated (near the Columbian and Okanogan Rivers) and dryland 
farming occurs. 

Approximately 5,000 acres of farmland were under irrigation in 1996, less than half of 
what it was in the first half of the century when irrigation was more focused on individ-
ually owned systems rather than cooperatives. The declining trend in irrigated acres has 
continued to present although expansion of irrigation along the Columbia and Okanagon 
Rivers for orchards, particularly on fee lands, has somewhat stabilized that decline.
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Figure 33: Potential Farming on Trust Land
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Figure 34: Potential Orchards on Trust Land
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The Tribes are currently reassessing the agricultural potential of the Reservation. There 
are over 291,000 acres classified as Class 1 irrigable land on the Reservation. The Agri-
cultural Resource Management Plan has been developed and assesses the conditions, 
values, and use of agricultural lands on the Reservation, defining the opportunities, lim-
itations, and leasing process that need to be considered to develop, manage, and improve 
existing and potential agricultural lands within the Colville Reservation. Figures 33 and 
34 show the potential farming and orchard lands on the Reservation (North Wind Re-
source Consulting, 2015).

There is potential to develop a modern agriculture infrastructure suitable for agribusness. 
There is a great deal of farming expertise in Washington State that could be tapped for 
strategies to create profitable farming enterprises that could provide employment and 
teach the Tribes how to successfully farm Reservation lands.

Environmental and cultural issues surrounding an expansion of agriculture include in-
creased use of chemical fertilizers, pesticides and herbicides, loss of shrub-steppe envi-
ronments that support wildlife, loss of culturally important plants, and potentially limit-
ed supplies of water from smaller surface waters and aquifers.

Some of the Tribes’ trust land, allotments and fee lands are leased for agricultural pur-
poses. The primary crops being grown on these leases include wheat, corn, oats, barley, 
canola, hay and alfalfa. Tribal trust and allotment lands are administered by the BIA Re-
alty office and Tribal fee lands are administered by the Tribal Realty department. These 
leases are hampered by fractionated allotment ownership, a lack of adequate survey data, 
and outdated and inaccurate records. On allotment lands, agricultural activities are es-
pecially compromised by fractionated interests, crop share counts and valuation, lack of 
equipment, transportation, and storage facilities. (Center for Applied Research, 2014 and 
2015a)

Livestock Grazing 
The Tribes recognize the importance of stewardship of the Reservation rangelands, the 
need for integration of multiple uses on rangelands, and the opportunity for tribal mem-
bers to benefit economically from the range resource. Decision making for range man-
agement is vested in the Colville Business Council, based on recommendations from the 
Land Operations/Range Program. Range management on the Reservation is a trust re-
sponsibility of the Bureau of Indian Affairs. 

The Land Operations/Range Program recognizes that with better rangeland manage-
ment, range health can be maintained or improved while at the same time, improving 
the condition of the rangeland to accommodate other tribal objectives. These objectives 
include fish and wildlife habitat, culturally significant plants and animals, water quality, 
and fuel treatments to prevent wildfires. 
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On the Reservation, the authorized use of forage for grazing is expressed in animal unit 
months (AUMs). An animal unit is generally defined as a 1000-pound cow, with or with-
out an unweaned calf, consuming 800 pounds of forage dry matter per month. AUMs in 
a grazing area (calculated by multiplying the number of animal units by the number of 
months of grazing) provide a useful indicator of the amount of forage consumed.

Based on the 2015 range inventory, the Reservation range units produce over 273,000 tons 
of forage each year. Not all of this forage is accessible for grazing due to steep slopes and 
lack of watering points. Only about 25% of shrub-steppe and 50% of forest forage are con-
sidered to be accessible for livestock grazing. In addition, the Range Program maintains a 
forage utilization standard called “take half/leave half” that reserves forage and habitat 
for wildlife.

Mining
Minerals occurring on the Reservation include both metallic and non-metallic resources. 
Metallic deposits include gold, silver, copper, zinc and lead. Antimony, molybdenum, 
tungsten, iron, nickel, manganese, chromium, and uranium are also present in some ar-
eas. An extensive deposit of molybdenum and tungsten is known to exist in the Mt. Tol-
man area in the southeast portion of the Reservation. Non-metallic minerals include lime-
stone, sand, gravel, silica and saline deposits.  Sand, gravel, or quarry aggregate mining 
for highway, road utility, or similar construction is permitted under the Tribes’ Mining 
Practices Water Quality Code Chapter 4-6.

In 1981, the AMAX corporation agreed to initiate a joint venture with the Colville Tribes 
to mine a 900-million-ton molybdenum reserve in the Mt. Tolman area. The price of mo-
lybdenum oxide, however, dropped from $25.50 per 
pound to $4.25 per pound in just two years. The proj-
ect was halted.

Subsequently, the Tribes developed a mineral pros-
pecting system with goals and objectives for mineral 
resource development. The system was intended to 
encourage industries to seek mineral prospecting per-
mits for exploration on the Reservation. There were 
discussions with Coeur d’Alene Mines, Minnova, 
Santa Fe Pacific Mining, Cominco American Resourc-
es and Shell Oil Company.

The mining initiative proved to be controversial and in 1994 after public meetings and 
opinion polls, the Council resolved to place a moratorium on mining. Following the gen-
eral election, the Council in October 1995 approved Resolution 639, immediately closing 
mining on the Reservation. An additional resolution stated the Tribes’ opposition to pre-
cious metals mining activity within or adjacent to the boundaries of the former North 
Half of the Colville Reservation.

Molybdenum crystaline fragment 
and cube
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Recreation
The Colville Confederated Tribes have numerous recreational locations and activities 
within the Colville Reservation. The Tribes could feasibly generate significant revenue 
from the recreation and tourism market by expanding recreational facilities on the Reser-
vation. However, because of the sensitivity of the Tribes’ culture, traditions, and way of 
life, expanding recreational opportunities are taken very cautiously with careful exam-
ination. The Parks & Recreation Program have categorized current recreational sites into 
seven broad areas of the Reservation. These areas include north Lake Roosevelt, south 
Lake Roosevelt, Twin Lakes, Sanpoil, Buffalo Lake, Omak Lake, and Rufus Woods. 

The Tribes established the Park & Recreation Program in 
1988. Since that time, this Program has grown and now has 
a staff of 27. The staff enforces tribal codes, maintains park 
and recreation areas, collects park fees, assists in emergen-
cy search and rescue operations, and conducts Archaeolog-
ical Resources Protection Act patrols on the Reservoir.

In 1940, Congress authorized acquisition of Indian lands 
for the Columbia Basin project. The legislation recognized 
that the Colville Tribes have the right to hunt, fish, and 
boat within an area of Lake Roosevelt equal to one quarter 
of the entire reservoir. The lake was managed for many years by the federal government, 
particularly the National Park Service, however, in the 1970s, the National Park Service 
ceased managing the zone along the Reservation. The Department of the Interior rec-
ognized the Tribes’ right to manage hunting, fishing and boating along Lake Roosevelt 
within the original boundaries of the Reservation.

The Lake Roosevelt Cooperative Management Agreement was signed and approved in 
1990 by the Bureau of Reclamation, the National Park Service, BIA, and the Colville and 
Spokane Tribes. Campgrounds managed by the Fish & Wildlife Program were moved 
to the Tribes’ new Parks and Recreation Program. During this time the lake became a 
popular visitation area for Washington and Oregon residents, in part due to an improved 
fishery.

The Tribes have the potential to greatly expand tourism on the Reservation by expanding 
facilities for fishing, camping and boating. This is balanced by a desire to preserve remote 
areas from development activities. (Parks and Recreation Program,  2011.)

Community Concerns
When asked about their recreational use of water resources on the Reservation, over 70% 
of survey respondents utilized these resources for fishing (71%) and swimming (75%). 
The second most common recreational uses indicated by respondents were cultural ac-
tivities (51%) and boating (43%).

Boating on Twin Lakes
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Whereas, 75% of respondents feel that lakes, rivers and 
streams are adequately stocked with fish, significant con-
cern was expressed about wildlife conditions, especially 
for game animals. Respondents indicated (52%) that, in 
general, the habitats of the Reservation adequately sup-
port the wildlife species important to them. However, 
46% either feel that they don’t (16%) or aren’t sure (30%).
Of the respondents who indicated that they hunt, 92% 
hunt on the lands of the Reservation. (Center for Ap-
plied Research, 2015b)

Parks & Recreation Management
The Parks & Recreation Program promotes the concept that people should be provided 
with opportunities to learn interesting aspects of the natural and cultural environment 
through outdoor recreation and active participation. To accomplish this, recreation pro-
fessionals have a dual responsibility: protecting the environment and creating an enjoy-
able experience for users. Resource coordination is a necessity in successful multiple-use 
management.

Wildlife watering holes and wood openings that create the edge effect beneficial to wild-
life can, if well placed, enhance the aesthetics of roads and trails traveled by recreation 
visitors. Cover plantings of shrubs and coniferous trees for deer and upland game birds 
can provide screening helpful in separating conflicting recreation zones. Natural salt licks 
can aid wildlife as well as serve as observation points for people interested in viewing 
animals. Another important aspect affecting parks and recreational activities are the sen-
sitive cultural and traditional areas that must be preserved and protected.

The Parks & Recreation Program maintains Reservation campgrounds, providing safe 
and aesthetically pleasing facilities for tribal members, their families and guests, as well 
as visitors. The program updates facilities to meet the Tribes’ cultural and recreational 
needs and to provide accessibility for the elderly and handicapped. (Figure 35)

The Parks & Recreation Program provides enforcement of the Tribes’ codes for camping, 
boating, off-road vehicles and natural resource codes that apply to all persons who hunt, 
fish, engage in recreational or related activities on the Reservation and other traditional 
areas. The program also enforces tribal codes regulating watercraft registration, land use 
and development, cultural resource protection, feral horses, as well as forest practices 
affecting water quality.  (Parks and Recreation Program,  2011)

Lake Roosevelt
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Figure 35: Colville Reservation Campgrounds
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Forest Road System
Forest access roads on the Colville Reservation have been constructed over many years, 
primarily for timber and fire management purposes. These roads are not part of the road 
network maintained by the BIA and the Colville Department of Transportation. The ma-
jority of forest roads are built to transport equipment to logging sites and logs to the mill. 
Their construction and use during timber sales is managed by BIA and the tribal Forestry 
program. In the past, forest roads received maintenance only during timber harvest and 
up to three years afterwards as specified in timber sale 
contracts.

The forest road network consists of an estimated 5,000 
miles of road. These roads were primarily built to sup-
port logging trucks and heavy equipment. Generally, 
the roads are 12-18 feet in width, constructed of native 
soil and rock, without gravel surfacing. The location, 
design and construction of new roads must be consis-
tent with best management practices specified in the 
Tribes’ Forest Practices code. 

When a road is reused for a new timber sale or after a wildfire, maintenance and design 
upgrades for runoff management may be required. Between timber sales, roads are large-
ly left unmaintained and some are closed and blocked from traffic. The period between 
use may extend up to thirty years. During this time, roads may become revegetated with 
grass and trees. Weather events and public use, however, can potentially cause surface 
erosion, mass wasting and stream crossing washouts, all of which degrade stream chan-
nels, water quality, and fish and wildlife habitat.

A road inventory, conducted by the Environmental Trust Department between 2004 and 
2013, assessed the extent and condition of the Reservation road network, including forest 
roads. The inventory also allowed the measurement of road impacts to the watershed by 
collecting information on stream crossings, erosion, landslides, fish barriers, and road 
location relative to stream corridors. (Center for Applied Research, 2015a)

Community Concerns
Forest access roads, which are largely constructed to facilitate forest maintenance and 
timber harvesting, are also used by the community for a variety of purposes. In the 2014 
Community Survey, respondents were asked how people use these roads and their feel-
ings about the impact of the roads. Significantly, 70% of respondents acknowledged that 
the forest roads provide access for hunting, fishing and gathering.

Respondents described how they use the forest access roads, with hunting receiving the 
most responses (72%), followed by gathering (66%), fishing (55%) and firewood gath-

New road bed construction
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ering (51%). Only 5% of respondents indicated that they do not use forest access roads. 
(Center for Applied Research, 2015b)

Land Use Plans
The land ownership pattern on the 
Reservation is complex and dynam-
ic. Two basic categories of ownership 
are present: trust lands, which are 
held in trust by the U.S. Government, 
and fee patent lands, which are on the 
county land records and are taxed. 
Trust lands include both tribal lands 
owned collectively by the Tribes and 
allotted lands owned by tribal mem-
bers. Joint ownership of an allotment 
by several heirs is common. (See Ta-
ble 11)

Most fee lands on the Reservation 
are owned by non-Indians, while 
some fee lands are owned both by 
the Tribes and individual tribal mem-
bers. Small amounts of land with-
in the Reservation are owned by, or 
held in easement by, the U.S. Gov-
ernment, State of Washington, Ferry 
County or Okanogan County. These 
publicly owned lands are mostly 
rights-of-way associated with high-
way and road construction or dams 
and developments. 

The total trust land amounts to 
approximately 1,063,200 acres, of 
which 1,023,700 acres are tribal lands 
and 39,500 acres are allotted lands. 
Fee land acreage is approximately 
321,886 acres. The amount of lands 
under tribal ownership continues to 
increase as the Tribes purchase avail-
able lands within the Reservation 
boundaries. 

Land Status and Uses
Colville Reservation Acres

Total Reservation 1,449,268
Tribal Trust Land Ownership 1,023,700
Fee Land Ownership 248,656
Total Allotments (5,500 tracts) 51,653
Allotments on Reservation 39,500
Allotments off Reservation 12,153
Total Reservation Forest 691,612
Commercial Forest 660,418
Public Domain Total Forest 3,458
Public Domain Commercial Forest 2,396
Total Rangeland 918,000
Non-forest Rangeland 216,264
Farmland 78,833
Irrigable Acres 291,000
Dryland Crops 20,000
Irrigated Acres 5,500
Orchards 8,851
Wildlife Mitigation 61,978
Game Reserves 130,201
Wilderness Areas 7,958
Managed Wildlife Lands 341
Wetlands 22,000
Riparian Habitat 28,058
Lakes 9,500
Source: Colville Confederated Tribes

Table 11: Land Status and Uses
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There are about 901,622 acres of forestland (673,025 acres of commercial forestland) and 
455,276 acres of rangeland on the Reservation, of which about 89 percent and 81 percent 
respectively, are in Indian ownership. Approximately 66 percent of the Reservation is 
forested. Of this, approximately 78 percent is classified as commercial forestland. The 
remaining forestland is classified as either biologically or economically marginal, or as 
inoperable under current or contemplated harvest methods. Of the total commercial for-
estland base, approximately 86 percent is owned by the Colville Confederated Tribes. 
Forest industry businesses, private individuals, or individual tribal members own the 
remainder. (Figures 36 and 37)

There are 5,500 allotment tracts. Approximately 45,000 people are associated with the 
allotments due to fractionation. Some of the allotments are located off Reservation as 
tribal members were allowed to choose allotments in their traditional tribal homelands, 
even if it was outside the current Reservation boundaries. There are several in Chelan, 
Okanogan, Ferry and Stevens Counties up to the Canadian border. (Center for Applied 
Research, 2014)

Planning and Zoning
The Colville Tribal Codes for Land Use and Development and Shoreline Management reg-
ulate development within the boundaries of the Colville Indian Reservation. The Tribes 
also have an Intergovernmental Land Use Planning Agreement with Okanogan County 
and the towns of Coulee Dam, Elmer City, Nespelem, Omak and Okanogan. Since Ferry 
County is not part of the agreement, owners of fee land on the eastern portion of the Res-
ervation must obtain dual permits for developments. 

The first step toward the development of a comprehensive land use policy was taken by 
the Colville Business Council when it adopted the Colville Interim Land Use and Devel-
opment Ordinance (Resolution 1978-868) in 1978. In 1982 the Tribes began a planning 
process with public participation to update the plan and over the following years, contin-
ued to update the plan with the last update occurring in 1997. 

The Land Use and Development Plan divides the Reservation into 8 (eight) designations 
or zones that include residential, commercial, rural/agriculture, forestry, game manage-
ment, industrial, wilderness and special requirement areas. (Figure 38)

The development pattern of the Reservation includes scattered rural homes sites with 
on-site septic systems and private wells. The cost to extend electrical service is very high 
and is provided either by a public utility district or Nespelem Valley Electric. Some of the 
private wells on the Reservation contain high amounts of arsenic and are treated with 
water filtering systems that adds additional costs to the private owner to maintain and 
operate their household water systems. In addition to the on-site septic system that each 
rural home site has, there are I.H.S. funded community wastewater systems operated by 
the Tribes. 
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The Planning Department is concerned with economic development, shoreline protec-
tion, billboard advertising, solid waste (illegal dumping), housing, infrastructure and 
zoning. They approve changes in land use, such as converting rangeland to orchards. 

The Planning Department is identifying appropriate areas for development. Develop-
ment codes and zoning maps are in place. Rural agricultural areas have been identified 
where homes can be built on a minimum of 5 acres. Planning is working with BIA Realty 
to streamline and improve processes for permitting and home site leases. There are on-
going efforts to identify areas for cluster developments such as planned communities. 
(Palmer, 2014 and Center for Applied Research, 2014)

Other Values

Noise and Light
The Reservation is largely a rural environment, the vast majority of which is unaffected 
by noise and artificial lighting. Only in the few communities located on the Reservation 
are there artificial lights illuminating residences, businesses and public facilities. Noise is 
created by typical human activities, including motor vehicles on streets and major roads.

Visual Aesthetics
The visual character of the Reservation varies from 
rolling, agriculture land in its southwestern portion 
to heavily forested terrain in its central and eastern re-
gion. While the mountain groupings of the central re-
gion are dominant, Lake Roosevelt on the boundary is 
an important element of the visual landscape.

Two significant transportation corridors across the Res-
ervation provide visitors and residents opportunities to enjoy the natural beauty of the 
existing landscape. These two routes are the Grand Coulee–Omak highway and the Keller 
Ferry Landing–Republic highway. Other important roads that provide broad views of 
the existing landscape are the Nespelem/Agency–Keller road and the Keller–Inchelium 
road passing by the aesthetically pleasing Twin Lakes area. The highly visible effects of 
continental glaciations on the character of the land including the deposition of sediments 
associated with Lake Columbia often dominate the landscape along these highways.

The southwest region has its own particular visual character ranging from the stark rug-
gedness of Omak Lake to the “potholes” of the Cameron Lakes Region where its abun-
dant wildlife and vegetation character is unique. From the Cameron Lakes Region, the 
opportunity for spectacular views of the Okanogan Valley and the rugged North Cascade 
Range to the west, prevail. The residual remnants of glacial ice rafted rocks scattered 
across the southwest plateau provide a unique character to the Reservation’s landscape.

Twin Lakes
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Wilderness
The Grizzly Mountain Wilderness Area was established by tribal resolution (1988-186) 
and consists of 4,559 acres of undeveloped tribal land. The area is managed to accommo-
date the Reservation population for the purpose of spiritual, food gathering recreation, 
scenic, scientific, education, conservation, historic and other traditional Indian uses. Rec-
reational uses include horseback riding, hiking, camping, hunting and fishing.

Forest management activities are intended to allow natural ecological processes to oper-
ate freely, however catastrophic events such as large wildfire or extreme insect infesta-
tions may require responses that prevent catastrophic losses to the wilderness area and 
adjacent lands.

The area is protected from mining, grazing, and timber harvesting. Although timber har-
vesting is prohibited, it is allowed if it is the only means to control a catastrophic event. 
Commercial enterprises, structures, and roads are also prohibited, as are motor vehicles 
and motorized equipment.

The Moses Mountain Natural Area was established by tribal resolution (1992-289) and 
consists of 3,384 acres. The area is managed to preserve the natural beauty of the area, 
protect cultural values and provide compatible recreation and traditional cultural activ-
ities.

Forest management activities are intended to allow natural influences such as wind, pre-
cipitation, and fire to shape the landscape. Suppression of wild fires are normally restrict-
ed to exterior boundaries, unless there is an imminent threat to tribal resources outside 
the natural area. Timber harvesting, mining and grazing are not permitted within the 
area. Motorized vehicles are allowed on the established road system, but off road vehicle 
use is prohibited.

Indian Trust Assets
Indian Trust Assets are defined as legal interests in property held in trust by the United 
States government for Indian tribes and individuals, or property protected under United 
States law for Indian tribes and individuals. Indian Trust Assets can include land, miner-
als, Federally-reserved hunting and fishing rights, Federally-reserved water rights, and 
in-stream flows associated with a reservation. By definition, Indian Trust Assets cannot 
be sold, leased, or otherwise encumbered without approval of the United States. The 
Bureau of Indian Affairs Office of Trust Services carries out Indian Affairs trust responsi-
bilities to Indian tribes and individuals and oversees all headquarter activities associated 
with management and protection of trust and restricted lands, natural resources, and real 
estate services.
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The Office of Trust Services Division of Natural Resources provides coordination, man-
agement, planning, oversight, and monitoring for development and protection of trust 
natural resources, protection of Indian water rights, water development projects, litiga-
tion support, attorney’s fees, and fish and wildlife resources. The Bureau’s responsibili-
ties under the Federal Power Act in re-licensing hydro-power projects that affect Indian 
trust resources are carried out in this division. The division provides direction and guid-
ance for all activities related to the planning, management, conservation, development, 
and utilization of soil, water, farmland, rangeland, fish and wildlife resources, and en-
dangered species. The division is responsible for the Bureau’s natural resource damage 
assessment and restoration program.

The Division of Forestry and Wildland Fire Management is responsible for providing 
coordination, management, planning, oversight, and monitoring for activities related to 
development, enhancement and protection of trust forest resources including the Nation-
al Wildland Fire Program. The division exercises program oversight and provides plan-
ning and scheduling of Bureau-wide forestry activities at the national level to ensure that 
regulatory and policy requirements are followed and that technical standards of sound 
forest management are upheld.

Climate Change
Climate change is a global phenomenon, influencing hydrologic processes, atmospheric 
conditions and weather patterns. Globally, the last decade was the warmest for at least 
1,500 years. Temperatures in the U.S. have increased gradually over the last 100 years, 
with the top ten warmest years occurring since 1990. Growing seasons have increased, 
and, because of higher winter temperatures, plant hardiness zones have shifted north-
ward. Many changes are being observed in wildlife wintering ranges, pollination, hiber-
nation times, and other phenomena.

According to the Intertribal Timber Council’s assessment of climate change, precipitation 
has increased six percent overall in the last 100 years and has shifted to proportionately 
more rain than snow and the area covered by snow overall has been reduced by seven 
percent since 1970. Extreme events such as heat waves, downpours, droughts, and wind-
storms are more frequent. In the West, the current drought is one of the worst on record 
and has been accompanied by record temperatures. Wildfires are starting earlier and end-
ing later, extending the average wildfire season by about 75 days since 1970. 

Changes in the earth’s climate are affecting the growth, mortality, and composition of for-
estland resources and the ecosystem qualities and services upon which people depend. 
Changing weather patterns are imposing new threats to important species of plants 
(including trees), wildlife, and cultural resources. Throughout Indian country, climate 
change threatens to degrade or eliminate fish, game, and wild and cultivated crops that 
have been used for food, medicine, and economic and cultural purposes for generations.
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Managers of tribal forests are observing multiple impacts of a changing climate that in-
clude increased severity of wildfires and insect and disease activity, increased frequen-
cy and intensity of precipitation events, more severe droughts, changes in the timing of 
plant and animal activity, and the more rapid spread of some invasive species. (Indian 
Forest Management Assessment Team, 2013)

Regional Conditions
Washington is among the slowest-warming states with an increase of about .35 degrees 
per decade over the past 43 years. The average annual air temperature has increased 
1.3 degrees Fahrenheit from 48.5 in 1970 to 49.8 in 2012. In eastern Washington, average 
annual temperatures in Republic have increased 2.0 degrees Fahrenheit from 42.0 to 44.0 
in the 1950 to 2000 time period). In the Pacific Northwest, the general trend from 1989 to 
2013, despite highly variable conditions from year to year and region to region, has been 
a gradual increase in average annual air temperatures and decrease in average annual 
precipitation. Climate model projections for the 21st century show dramatic fluctuations 
annually in average air temperatures and average precipitation across areas of the Pacific 
Northwest.

The combined effect of warming temperatures (higher evaporation), drier conditions (less 
precipitation) brought on by climate change can offset the hydrologic cycle and contrib-
ute to reduced streamflows, lake and wetland water levels and extent, and groundwater 
recharge.

Despite increased spring precipitation in some years, snowpack has declined by 30 to 60 
percent. This is a result of higher snowpack evaporation and more precipitation occurring 
as rainfall rather than snowfall, particularly at the intermediate and lower elevations, due 
to increasing air temperatures. This situation has caused earlier, faster spring snowmelt 
and snow evaporation, earlier runoff and stream peak flows, and diminished dry season 
low flows of shorter duration in many drainages. Sparse and inconsistent seasonal rains 
have contributed to reduced annual streamflows in recent years. 

As conditions dry out earlier in the year, summer drought is becoming longer and in-
creasingly severe. Wildfires across the West are becoming larger and more frequent and 
the fire season is becoming longer. The last two decades have seen fires that are extraor-
dinary in their size, intensity and impacts. Their erratic, unpredictable behavior has now 
become the expected. Model projections for eastern Washington and much of the West 
suggest these trends will continue. (Indian Forest Management Assessment Team, 2013)
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Environmental Consequences
The proposed action addressed in this Programmatic Environmental Impact Statement 
involves the integrated management of the natural resources of the Colville Reservation 
in a sustainable and holistic manner that will most effectively benefit the Reservation 
community. The five alternative management scenarios, presented in the Alternatives 
and the Proposed Action section of this document, are considered and compared in this 
analysis.

Integrated Resource Management Alternatives

1. Continue the Current Management Strategy
2.  Enhance and Improve the Current Management Strategy 
  (the Preferred Alternative)
3. Concentrate on Forest and Rangeland Health Problems
4. Expand Forest and Livestock Production
5. Eliminate Timber Harvesting and Livestock Grazing

Integrated Resource Management Planning
An Integrated Resource Management Plan (IRMP) is defined as a tribe’s strategic plan 
for the comprehensive management of a reservation’s resources. The process by which 
IRMPs are developed is a mechanism for the examination of the relationships among nat-
ural resources and their various uses, economic trends, cultural needs, and social forces. 
The ultimate goal of an IRMP is to create a balance within natural resource management 
actions that reflects the social, cultural, economic, and natural resource values of reserva-
tion residents.

Integrated resource management is an approach to reservation resource management 
that takes a whole system approach, viewing all resources (natural, social, cultural, and 
economic) as being interrelated in such a manner that management actions directed at 
one resource also affect others. As such, the integrated resource management approach 
accommodates the management of natural resources that involve multiple, and some-
times, conflicting uses. In developing the IRMP, the goal of the planning effort was to pro-
vide a plan that balances multiple uses in a way that ensures the long-term sustainability 
of all the natural resources that are important to the tribes of the Colville Reservation. 
(Hall, 2001)

Integrated resource management planning on the Colville Reservation is a fairly recent 
development in the history of the Reservation. Although Congress created a forestry pro-
gram for Indian lands in 1909, it wasn’t until 1936 that General Forest Regulations pro-
vided some forest management objectives. These national objectives had little effect on 
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forest management at the local level, especially during World War II. During the 1950s, 
management planning on the Reservation was confined to individual timber sales and 
allotments.

The Indian Reorganization Act of 1934 provided for tribal participation in the planning 
and management of tribal resources. In 1938, the Constitution and By-Laws of the Con-
federated Tribes of the Colville Reservation were approved by the United States federal 
government and the Colville Business Council was established as the governing board of 
the Tribes.

It wasn’t until 1960, with passage of the Multiple Use - Sustained Yield Act, that the fed-
eral government acknowledged that natural resources such as forests and rangelands are 
used for multiple purposes. That act directed the Secretary of Agriculture to develop and 
administer the renewable resources of timber, range, water, recreation and wildlife on the 
national forests for multiple use and sustained yield of the products and services. This is 
the first law to have the five major uses of national forests contained in one law equally, 
with no use given preference over another.

The first formal forest management plan for the forests of the Colville Reservation was 
prepared in 1961. This was the beginning of intensive forest management on the Reser-
vation. The annual allowable cut was set at 120 million board feet and was focused on 
the remaining 396,000 acres of virgin sawtimber and emphasized the harvest of large 
ponderosa pine trees.

The plan emphasized the production of timber crops. Other forest uses were to be devel-
oped to the fullest extent possible without conflicting with this primary use. Recreation, 
wildlife, water, grazing and mining were acknowledged, but the top priority of the plan 
was to grow timber for lumber mills and generate revenue for the Tribes and allottees. 
(Rellergert-Taylor, and O’Dea, 1988)

Passage of the Indian Self-Determination and Education Assistance Act of 1975 gave 
tribes more responsibility for programs and services provided by the federal govern-
ment. A Senate report concerning management of Indian natural resources, criticized the 
BIA for poor management of tribal resources, citing deficient inventory data and the ab-
sence of good management and planning practices. As a result, the federal government 
began developing comprehensive reservation resource and development assessments.

On the Colville Reservation, concerns about wildlife were addressed in 1972 when areas 
were set aside to protect wildlife during all or part of the year, and the first tribal general 
deer season was established. In 1976 the Fish and Wildlife Department was created. In 
1980 the Northwest Power Planning Act was passed, requiring mitigation of fish and 
wildlife losses due to hydropower development. The first wildlife mitigation properties 
on the Reservation were purchased in 1993 and are managed by the Fish and Wildlife 
Department.
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The Tribes began addressing concerns over tribal water rights and began a water use-per-
mitting program in the 1970s. During the 1980s, the Tribes established water quality stan-
dards and developed programs for pollution abatement and on-site wastewater treatment. 
The Environmental Trust Department was formalized in 1988 and began developing soils 
and watershed expertise in the following years.

A major shift in timber management practices on the Colville Reservation began in the 
late 1970s. Timber marking guidelines were implemented to remove a certain percentage 
of the commercial volume. New management directives required the preparation of indi-
vidual stand harvesting prescriptions. Regeneration cuts were prescribed for areas with 
extensive insect or disease problems.

In the early 1980s, forest management plans were being developed that included inte-
grated concepts. The Tribes established an interdisciplinary review procedure for projects 
proposed on Reservation lands in 1986. This eventually became the Project Proposal Pro-
cess (3P). (Center for Applied Research, 2014)

In 1988, the BIA initiated a national IRMP initiative intended to develop comprehensive, 
integrated plans for each reservation. The passage of Indian forestry and agriculture acts 
in the early 1990s established the requirement that forest and agricultural plans comply 
with tribal IRMPs.

During the development of the National Indian Forest Resources Management Act (NIFR-
MA) in 1991, Congress declared that the federal investment in Indian forest management 
was significantly below the level of investment in Forest Service, Bureau of Land Man-
agement, or private forestland management. The Indian Forestry Management Assess-
ment Team (IFMAT), under the direction of the Intertribal Timber Council (ITC), identi-
fied integrated resource management plans as a high priority for management of Indian 
resources.

The American Indian Agricultural Resource Management Act of 1993 (AIARMA) was 
passed to promote the self-determination of Indian tribes by providing for the manag-
ment of Indian agricultural lands and related renewable resources in a manner consistent 
with identified tribal goals and priorities for conservation, multiple use, and sustained 
yield.

AIARMA requires that the management of agricultural resources be consistent with in-
tegrated resource management plans in order to protect and maintain other values such 
as wildlife, fisheries, cultural resources, recreation and to regulate water runoff and min-
imize soil erosion.



STATEMENT OF PURPOSE AND NEED      STATEMENT OF PURPOSE AND NEED      ENVIRONMENTAL CONSEQUENCES

184 185FinalProgrammatic EIS Programmatic EISFinal

These laws empowering tribes in the management of their natural resources are leading 
to greater satisfaction in the quality of natural resource management in tribal communi-
ties. Indian resources are increasingly managed by tribal programs in accordance with 
tribal visions. Management priorities are shifting towards sustainable multiple use with 
resource preservation receiving increased emphasis.

An Interim Forest Management Plan was developed in 1989 in anticipation of develop-
ment of an IRMP for the Colville Reservation. The plan was updated in 1992 and was 
extended in 1999 to provide time to finalize the 2000 IRMP and accompanying Environ-
mental Impact Statement.

The 2000 IRMP was the first multiple use natural resource management plan developed 
for the Colville Reservation. The IRMP provided a holistic approach to the natural re-
sources of the Reservation: the watersheds, forests, rangelands and the fish, wildlife and 
humans who inhabit them. The multidisciplinary team prepared a resource assessment 
and created a management structure and a management plan with detailed goals and 
objectives. (Center for Applied Research, 2015a)

Legacy Environmental Issues
The Colville Reservation has a long history of timber production and cattle grazing going 
back to the early 20th Century. Consequently, the forests and grazing lands of the Reser-
vation have been impacted by past management practices such as selective harvesting, 
fire suppression and extensive grazing.

Silvicultural practices, timber harvesting, fire suppression, road construction, unregu-
lated grazing, conversion of wetlands and riparian vegetation to farm and pasture land, 
surface water diversions, and groundwater withdrawals created ground disturbance and 
vegetation modification to surface waters, their banks and shorelines. The cumulative 
effect of frequent disturbances produced a loss of watershed stability.  

Forest
Many of the Reservation’s forest stands that were once com-
posed of ponderosa pine and western larch are now pri-
marily composed of Douglas-fir and/or grand fir. These 
stands tend to be denser than the historic stands and have 
a multi-layered structure. Many of the large ponderosa trees 
are gone and the shift in species composition, structure and 
density makes these stands more susceptible to attack by in-
sects and disease. Dwarf mistletoe
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Diseases such as dwarf mistletoe and root rot also kill many trees each year. The historic 
stands of ponderosa pine and western larch were much more resistant to attacks by dwarf 
mistletoe and root rots than are the Douglas-fir and true firs that grow on much of the 
Reservation today.

The absence of fire on the landscape has also contributed to the decline in forest health. 
In the 1920’s, aggressive fire suppression policies were adopted that effectively removed 
fire from the ecosystem. The removal of fire contributed to the shift in species composi-
tion and the development of multilayered stand structures and increased stand densities. 
(Center for Applied Research, 2014))

Grazing
In the late 1800s, Indian and non-Indian cattlemen alike capitalized on the Reservation’s 
grazing lands in successful open range stock raising ventures, particularly in the Kartar 
Valley and Duley Lake region. When the Reservation was opened to homestead entry in 
1916, the area’s abundance of rich grazing lands with waist-high bunchgrass, was a pri-
mary attraction for would-be settlers.

In addition to luring cattlemen, the Reservation’s vast grasslands also attracted sheep 
ranchers. The Nespelem area was particularly valued as sheep range. In the space of a 
few weeks in the spring of 1916, over 20,000 head of sheep were ferried across the Colum-
bia to the Nespelem Valley and elsewhere. Eventually, semi-permanent sheep stations 
were established at various grazing locations on the Reservation. At its peak in the 1920s, 
there may have been as many as 100,000 sheep grazing the Reservation.

In the early years of the Reservation, cattle were a minority of grazing livestock. There 
were only a few thousand cattle on the Reservation in the 1920s and 1930s, but as the 
number of sheep and horses declined, cattle became the dominant livestock. By 1967, 
there were approximately 13,000 head of cattle on the Reservation’s range units. (Center 
for Applied Research, 2014)

Grand Coulee Dam
Construction of the Grand Coulee Dam began in 
1933 and in 1940 Congress authorized the purchase 
of 3,526 acres of land inundated by the new Frank-
lin D. Roosevelt Lake. The Lake made possible the 
sale and development of the Twin Lakes Unit and of 
other subsequent timber sale units along the shore 
of the lake and the Sanpoil Valley via cheaper water 
transportation of logs to mill sites and lumber to the 
railroad at Kettle Falls. Grand Coulee Dam
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The taking of traditional fishing stations for construction of the Grand Coulee and the 
Bonneville dams caused great dislocation for tribes who secured subsistence and cere-
monial fish from the Columbia. Grand Coulee Dam, constructed without fish passage, 
closed out the entire upper Columbia system to anadromous runs.

The completion of Grand Coulee and Chief Joseph hydropower facilities brought an end 
to a way of life and numerous cultural practices that had existed continuously in the area 
for thousands of years. Grand Coulee Dam, and subsequently Chief Joseph Dam, abrupt-
ly stopped the movement of salmon to the Upper Columbia and in addition destroyed 
critical habitat of terrestrial species including mule deer, sharp-tailed grouse, and other 
species important to the Native American tribes in the region. Over 40,000 acres of critical 
low elevation wildlife habitat were lost. (Center for Applied Research, 2014, 2015a)

Forest Access Roads
Forest access roads on the Colville Reservation have been constructed over many years, 
primarily for timber and fire management purposes. These roads are not part of the road 
network maintained by the Bureau of Indian Affairs and the Colville Department of 
Transportation. The majority of forest roads are built to transport equipment to logging 
sites and logs to the mill. Their construction and use during timber sales is managed by 
BIA and the tribal Forestry program. In the past, forest roads received maintenance only 
during timber harvest and up to three years afterwards as specified in timber sale con-
tracts.

Roads, the link between harvest sites and the drainage system network, can degrade 
streams as they are a primary source of sediment from erosion. They can significant-
ly increase sedimentation rates to streams above normal levels. Field observations have 
shown that channel condition and the amount of fine sedimentation in streams are in-
creased with road density and the associated ground area disturbed by skid trails and 
landings.

Between 1919 and 1960, the construction of logging roads into timbered areas was ac-
complished primarily by timber operators. Many of those roads became seriously dete-
riorated due to the lack of sufficient drainage structures or the failure of those structures 
to function properly. This resulted in extensive erosion and stream sedimentation. In the 
1961 Forest Management Plan, it was noted that as logging progressed into more rugged 
terrain with steeper and sometimes unstable slopes that steep road grades should be 
avoided and that roads should be properly drained and maintained.

However well intended, road location and construction practices changed very little. 
Roads continued to be constructed solely for facilitating tractor skidding at the least pos-
sible cost. They were constructed in drainage bottoms, very near the streams with little or 
minimal drainage devices, and with no maintenance after the logging sale was complet-
ed. Eventually, except for a few small watersheds, the entire forest was accessed in this 
manner. (Center for Applied Research, 2014)
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A decline in hydrologic functionality and degradation of watershed, stream and riparian 
ecosystems within Reservation landscapes occurred as a result of these historic manage-
ment practices. The impairment of water cycle processes began to threaten the long-term 
sustainability of the Reservation’s forest and range lands. (Hunner, 2014)

Trust Claims Settlement and Restoration Plan
In 2005, the Colville Tribes and 40 other federally-recognized tribes filed a lawsuit against 
the United States, in which the tribes alleged that the Department of the Interior and the 
Department of the Treasury had mismanaged monetary assets and natural resources held 
in trust by the United States for the benefit of the tribes. The Tribes agreed to accept a $193 
million settlement offer from the federal government to resolve historical grievances over 
the accounting and management of tribal trust funds and trust lands. 

During the settlement negotiations, the Tribes contracted with the Oregon State Univer-
sity College of Forestry and consultant Applegate Forestry LLC to assess the cost to re-
pair the damage to the Reservation’s natural resources. The resulting restoration report 
estimated that a decade long restoration program costing over $100 million, would be 
needed to achieve a healthier forest with a long-term sustained yield of timber products, 
cleaner water, improved fish and deer habitat, and more cultural plants.

The Colville Business Council established a task force consisting of representatives of 
Environmental Trust, Forestry, Range, Fish & Wildlife, History & Archeology, Transpor-
tation, Planning, Accounting, Realty and Real Property. The task force was authorized 
to develop a comprehensive restoration plan based on the restoration assessment devel-
oped during settlement negotiations. The resulting plan provided three overriding goals:

•  Improve the condition of natural resources across the Reservation degrad-
ed by past management, including forest, shrub-steppe, cultural plants, 
and watershed resources.

•  Expedite changes to resource management programs to ensure improved 
resource outcomes in the future, including development of a new Integrat-
ed Resource Management Plan.

•  Participation of the membership in the process of resource restoration to 
ensure that restoration efforts continue into the future.

Restoration of the Reservation watersheds focuses on forest access roads, especially those 
with erosion problems that affect nearby streams. Roads with drainage problems are hav-
ing drainage structures installed. The plan identified roads in streamside riparian zones 
as well as unused or duplicative roads that are being decommissioned. Stream crossings 
and culverts that are eroding or inadequately constructed are being replaced or removed.
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Rangeland conditions are being restored by improving management of grazing animals, 
including horses and cattle, and by controlling invasive vegetation. Additional fencing 
and structures are being installed to improve grazing management, reduce livestock on 
highways, and protect riparian zones.

The plan includes forest restoration activities to restore ecosystem processes by managing 
vegetation structure, stand density, species composition, patch size, patterns, and fuel 
loading and distribution. This will create ecosystems that are resilient and resistant to 
epidemic levels of insects and disease and catastrophic wildfire. It will also allow fire to 
play its natural ecological role on the Reservation while protecting human life, structures, 
and cultural resources.

Cultural plant restoration work assesses the distribution and abundance of traditional 
cultural plants and associated native plant communities throughout Reservation lands. 
Traditional cultural plant information is being compiled through field inventory, records 
review, and consultation with the elder and practitioner community.

These restoration activities will continue under all management alternatives with funding 
from the settlement. As these activities address legacy environmental issues of the Reser-
vation, they will help improve ecosystems and the effectiveness of watershed functions.

Watershed Sensitivity
Watershed sensitivity can be defined as the inherent capacity of a watershed to regulate 
or modify flow regimes and exhibit stable erosional patterns or tendencies. It is a measure 
of resiliency or physical stability of a watershed system in balance and the capacity of a 
watershed to absorb impacts brought about by natural and human-induced events up to 
a certain threshold and return to a stable former state. Beyond this threshold a series of 
long-term changes may take place as the system adjusts to a new set of conditions, for 
instance changes in peak flow and sediment load. Some changes may be construed as 
negative impacts to the soil and water resource base. (Hunner, 2014)

Watershed Sensitivity Analysis
Inherent Watershed Sensitivity
The Environmental Trust Department conducted an inherent watershed sensitivity anal-
ysis to determine the historic conditions and susceptibility of Reservation watersheds for 
soil disturbance, surface runoff resulting in low water storage, and erosion prior to the 
timber harvesting, livestock grazing, and fire suppression management practices of the 
20th century. 

The inherent watershed sensitivity analysis was based on six soil parameters and a pre-
cipitation type/elevation zone attribute. The analysis was performed using GIS to deter-
mine the susceptibility of WMUs and RMUs for soil disturbance and surface runoff (low 
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water storage) and erosion. Soil parameters include soil depth, soil surface and subsur-
face textures, soil erosion index, hydrologic soil group, and landform slope. For example, 
shallow soils with volcanic ash mantles and sandy substratums of low aggregate stability 
on steep landforms are most susceptible to erosion. Surface runoff and erosion may be 
increased if the soils occur in the rain-on-snow elevation zone.

Forest Roads and Current Watershed Sensitivity
Roads can influence watershed condition and functionality. They are a major source of 
sediment and can adversely alter drainage patterns, water yield and streamflow regimes. 
Roads are also an index to the extent of off-road ground impacts and are used in the 
watershed sensitivity analysis to estimate the current percentage of total watershed area 
with disturbed soil and vegetation conditions from various activities, including silvicul-
ture, harvest practices, and grazing. 

The degree of an increase in runoff efficiency, hydrologic sensitivity, and erosion/sedi-
mentation rates and the decline in watershed hydrologic maturity, hydrologic and ripar-
ian functionality, soil productivity, water quality, and normal streamflow patterns ap-
pears to be directly related to road density. The extent of stream and riparian degradation 
is also closely related to the number of road stream crossings and miles of road within the 
streamside zone. The watershed sensitivity ratings were then modified with road param-
eters to assess current watershed sensitivity in comparison to historic conditions. 

Sensitivity ratings were assigned to each water-
shed management unit (WMU) and were consoli-
dated into ratings for each resource management 
unit (RMU). The sensitivity ratings in Table 12 
show that 12 of the 15 RMUs are currently more 
sensitive than historically, and specifically Twin 
Lakes, Lower Sanpoil River, Upper Sanpoil River 
and Omak Creek RMUs are most influenced by 
potential adverse road-related impacts. Lower 
Sanpoil River RMU has the highest current sen-
sitivity, and Lower Sanpoil River and Ninemile 
Creek RMUs have the highest inherent sensitivity. 
(Hunner, 2014)

New construction road bed
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Table 12: Watershed Sensitivity Ratings

Resource
Management Unit

Inherent 
Watershed 
Sensitivity

Current
 Watershed 
Sensitivity

Buffalo Lake/Swaw-
illa Basin

Moderate Moderate

Hall Creek Moderately High High
Hell Gate Moderate Moderately High
Kartar Valley Low Moderately Low
Little Nespelem 
River

Moderately Low Moderate

Lost Creek Moderately Low Moderate

Lower Sanpoil River High Very High
Nespelem River Moderately Low Moderate
Ninemile Creek High High
Omak Creek Low Moderate
Southwest Plateau Very Low Very Low
Twin Lakes Moderate Moderately Hgh
Upper Sanpoil River Moderately High High
West Fork Sanpoil 
River

Moderate Moderately High

Wilmont Creek Moderate Moderately High
Source: Hydrology Report by Walt Hunner, 1997 IRMP Phase 1 Hydrology 
Report by Walt Hunner and Chuck Jones, 1997. Hydrology Report by Walt 
Hunner, 2014.

Figure 39 shows the current managed watershed sensitivity ratings for individual WMUs. 
There are 15 WMUs rated as Extreme in sensitivity. These are largely located along the 
Sanpoil and Hall Creek areas in the eastern portion of the Reservation. The Lower San-
poil RMU has the most WMUs with Extreme ratings (4), followed by the Hall Creek 
RMU with 3 WMUs rated as Extreme. The analysis in the Hydrology report indicates that 
management activities have increased the extreme level of watershed sensitivity by about 
4.59% (from 3.47% to 8.06%) of the Reservation, or on about 62,500 acres. (Hunner, 2014)
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Figure 39: Current Managed Sensitivity Levels for WMUs
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Perennial Streams
Another indicator of watershed effectiveness are perennial streams. The possible occur-
rence of year-round flows historically in Reservation streams that are currently intermit-
tent was identified by determining the relative or apparent basin storage capacity com-
ponent of the Inherent Soil and Watershed Sensitivity Analyses. Three soil parameters, 
soil depth, slope and hydrologic soil group, were applied in the analysis to determine the 
capacity of individual soil units for infiltration and storage or, conversely, their sensitivity 
to rapid water loss or runoff.

Table 13: Streams with Perennial Flow Patterns
Streams with Perennial Flow Patterns

Resource Management Unit Total Streams Historically
 Perennial

Currently 
Perennial

Buffalo Lake/Swawilla Basin 2 1 0
Hall Creek 14 12 10
Hell Gate 9 3 0
Kartar Valley 10 6 2
Little Nespelem River 5 5 2
Lost Creek 7 7 4
Lower Sanpoil River 16 5 4
Nespelem River 9 8 4
Ninemile Creek 16 8 8
Omak Creek 12 12 6
Southwest Plateau 2 1 0
Twin Lakes 6 6 5
Upper Sanpoil River 17 8 6
West Fork Sanpoil River 7 7 7
Wilmont Creek 8 5 5
TOTAL 140 94 63
Source: Hydrology Reports 1997 and 2014 by Walt Hunner, Environmental Trust Department, Confederated 
Tribes of the Colville Reservation.

The capacity for watershed water retention and storage was then determined by applying 
the area-weighted average method to sensitivity scores calculated for soil units within the 
watershed. Only Watershed Management Units (WMUs) with true watershed character-
istics (land areas with a single rather than multi-drainage system) and greater than 1,600 
acres in size were considered in the determination. 
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The possibility for historic perennial flows based on adequate storage capacity for WMUs 
of several size groups was determined through this analysis, investigations and other ba-
sic assumptions. (See Table 13) Watershed physical parameters that influence flows such 
as elevation, aspect, drainage density, precipitation type and amount, and the presence of 
springs were assessed. The analysis considered 140 streams in the 15 RMUs. Historically, 
94 of these streams were likely perennial. As of 1997, only 63 were confirmed as perenni-
al, indicating that over the course of the 20th century, 31 perennial streams had become 
intermittent. This status had not changed as of 2014. (Hunner & Jones, 1997, 2014)

Forest Road Inventory
The Environmental Trust Department initiated a comprehensive forest road maintenance 
inventory that was conducted between 2004 and 2013 in the RMUs of the Reservation 
with a specific focus on assessing watershed impacts from the road system. Information 
on road locations, stream crossings, road-related erosion, and road segments that deliver 
runoff and sediment to waterways was recorded. Inventory results enable a comprehen-
sive assessment of the road system limitations and impacts. This effort supplements wa-
ter quality and other watershed assessments in identifying and prioritizing RMU, water-
shed and stream restoration needs.  

An analysis of the inventory data indicates that RMU total road densities range from 1.4 
to 5.0 miles per square mile. Five of the fifteen RMUs have total road densities in excess 
of 4.0 miles per square mile and seven other RMUs have total road densities in excess of 
3.0 miles per square mile:

•  Ninemile Creek and Twin Lakes RMUs have the highest total road densi-
ties, at 5.0 and 4.9 miles per square mile respectively; 

•  Hall Creek, Lost Creek and Lower Sanpoil River RMUs average total road 
densities between 4.0 and 4.4 miles per square mile; 

•  Wilmont Creek, Omak Creek, Hell Gate, West Fork Sanpoil River and Up-
per Sanpoil River RMUs average total road densities between 3.6 and 3.9 
miles per square mile; and 

•  Nespelem River and Little Nespelem River average total road densities of 
3.5 miles per square mile. 

The 2000 IRMP set a road density standard of 1.5 miles per square mile of open roads and 
4 miles per square mile of total road density in watershed management units (WMU). 
However, 44 of the 209 WMUs were considered to be particularly sensitive, and a total 
road density of 3 miles per square mile was designated for those sensitive WMUs. Despite 
conservative road density estimates in the 1997 Hydrology Report, results of the 2013 
road inventory analysis indicate that road densities, in all probability, have increased in 
many watersheds in the last 15 to 20 years due to continuing resource management activ-
ities. (Hunner, 2014)
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The forest road inventory identified 3,377 stream crossings on the Reservation. Of these, 
almost 1,900 had one or more environmental issues, including fill erosion and culverts 
that are undersized or create fish blockage (Table 14).
 

Table 14: Stream Crossing Characteristic
RMU Fish 

Blockage
Function 
<100%

Fill 
Eroding

Under-
sized

One or 
more 
Issue

Total 
Stream 

Crossings
Buffalo Lake/Swawilla 
Basin

8 14 22 22 49 86

Hall Creek 30 40 43 184 204 296
Hell Gate 10 21 41 74 101 187
Kartar Valley 8 25 N/A 78 89 191
Little Nespelem River 7 10 28 24 50 107
Lost Creek 3 9 N/A 25 32 152
Lower Sanpoil River 72 47 105 135 193 296
Nespelem River 29 26 N/A 113 122 204
Ninemile Creek 44 33 83 113 152 243
Omak Creek 31 63 184 197 322 611
Twin Lakes 29 52 68 97 129 180
Upper Sanpoil River 13 50 N/A 265 276 512
West Fork Sanpoil River 13 18 N/A 57 69 151
Wilmont Creek 16 29 60 69 104 161
TOTAL 313 437 634 1,453 1,892 3,377
AVERAGE BY RMU 22 31 70 104 135 241
Note: The Southwest Plateau RMU was not inventoried.
Duck Creek Associates, 2014. Road Inventory of the Colville Reservaion.

 
The Omak Creek RMU had the largest number of problematic stream crossings (322), 
followed by the Upper Sanpoil RMU with 276. Hall Creek RMU had 204 and the Lower 
Sanpoil RMU had 193 problematic stream crossings. 
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The forest road inventory also mapped 1543.1 miles of roads that are adjacent to streams. 
(See Table 15) The Upper Sanpoil RMU has the largest amount at 205.8 miles, followed 
by Omak Creek RMU (187.8 miles) and the Lower Sanpoil RMU (166.8 miles). (Hunner, 
2014.)

Table 15: Stream Adjacent Miles
RMU Stream Adjacent Miles

Buffalo/Swawilla 50.9
Hall Creek 138.0
Hell Gate 60.5

Kartar Valley 123.5
Little Nespelem River 66.7

Lost Creek 45.6
Lower Sanpoil 166.8

Nespelem River 84.8
Nine Mile 135.1

Omak Creek 187.8
Southwest Plateau 67.7

Twin Lakes 57.6
Upper Sanpoil 205.8

West Fork Sanpoil 67.2
Wilmont 85.1

Grand Total 1,543.1
Source: Hydrology Reports 2014 by Walt Hunner, Environmental 
Trust Department, Confederated Tribes of the Colville Reservation.

Forest Roads Program
An important goal of the Restoration Plan is the development of a management plan for 
forest access roads that protects watersheds and improves access for resource manage-
ment and tribal member use. Funds from the trust claims settlement were committed to 
develop a Forest Roads Management Program and begin restoration activities. 

This is a significant effort to address legacy environmental issues concerning forest access 
roads and their effect on the watersheds of the Reservation. Under the IRMP, a Forest 
Roads Management Program is to be established within the Natural Resources Division 
under the Land & Property Director. A Forest Roads Management Plan will be developed 
to establish transportation system standards for forest road construction, maintenance 
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and closure. A goal to provide safe access to trust lands will facilitate the use of Reserva-
tion lands by tribal membership and the community for traditional activities and enjoy-
ment. The program will maintain a road inventory and conduct periodic evaluation of 
access and maintenance needs. (Center for Applied Research, 2015a)

Forest road maintenance has been lacking in the past due to funding limitations. An in-
crease in maintenance of forest roads over the next 15 years will be accomplished from a 
number of either new or increased funding sources.

BIA system roads account for approximately 800 miles on the Reservation. In many cases, 
these system roads were some of the first built, and constructed under a different set of 
regulations.  In many watersheds, BIA system roads have the most water quality issues. 
While maintenance has been underfunded in the past, the Tribes have identified addi-
tional funding through the P.L. 93-638 Department of Transportation contract. This fund-
ing has also been leveraged as a match to secure additional federal and state funding.

The Colville Business Council is evaluating revenue sources that could provide long-term 
funding for forest road maintenance and closure. Another source of funding should de-
velop as the Tribe increases the tax revenue received from a fuel compact with the state 
of Washington. The Tribe has committed to using a portion of this revenue to support the 
Forest Roads Program.

Funding will be dependent on the fuel tax revenue, but projections indicate that it should 
increase over time.  The funding should maintain a staff for tracking road conditions and 
scheduling maintenance work.   If funding levels increase over time, as expected, the pro-
gram will be able to perform more work to resolve water quality and fish passage issues 
(Desautel, 2015)

Environmental Impact Methodology
The analysis of potential environmental impacts of the five management alternatives are 
based on data and information gathered in the IRMP planning process over the previous 
two years. The Tribes’ natural resource programs have been monitoring and analyzing 
resource conditions for the 2000 – 2014 period during which the 2000 IRMP was imple-
mented. Inventories of forest and rangelands, assessments, and surveys provided valu-
able information for the development of the 2015 IRMP and this Programmatic EIS.

The IRMP Core Team compiled this information into a Resource Assessment, identifying 
management issues and concerns regarding natural and cultural resources on the Res-
ervation. A survey of the Reservation community provided information on how natural 
resources are used by the community and the community’s concerns and priorities re-
garding the management and use of natural resources on the Reservation.  
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The IRMP Core Team developed the five alternatives, including a status quo continua-
tion of the 2000 IRMP management goals and objectives, and an enhanced and improved 
plan based on the goals and objectives of the 2000 IRMP. A third alternative emphasizes 
a forest-wide health approach that concentrates on forest thinning and insect and disease 
issues. The fourth alternative emphasizes expanded forest and livestock production to 
maximize revenue and employment. The fifth alternative would effectively end commer-
cial timber harvesting and livestock grazing.

The status quo alternative and the enhanced and improved alternative would likely have 
similar effects on the Reservation environment as compared to the implementation of the 
2000 IRMP over the last 15 years. The analysis of monitoring and assessment data from 
that period informs this EIS and provides a basis for assessing the relative environmental 
impacts of the five alternatives under consideration.

It should be noted that the goals and objectives of the IRMP, under all of the alternatives, 
must not only address the impacts of resource uses, including timber harvesting, agri-
culture and livestock grazing, but the legacy impacts of the previous century which still 
affect the health of the Reservation ecosystems and the practice of cultural traditions.

Timber Harvest 2000-2014

Tribal Timber Harvest
Timber harvesting on the Reservation under the 2000 IRMP was based on an annual 
allowable cut of 77.1 million board feet on 8,589 acres. Two of the alternatives consid-
ered in this EIS would continue timber harvesting at this level: Alternative 1 (status quo) 
and Alternative 2 (enhanced plan). Harvest levels are expected to average 76.8 MMBF 
during the 2015-2029 period with annual levels ranging from 69 MMBF to 96.6 MMBF. 
Timber sale projects were originally designated with harvests occurring each year in the 
Omak-Nespelem, Sanpoil and Inchelium forest districts.

Figure 40 displays the acreage of timber harvest treatments in relation to the total acreage 
of the resource management unit (RMU) in which they occurred. The total acreage for 
these units is approximately 1,190,000 acres. During the period 2000-2014, 136,733 acres 
received some form of harvest treatment, representing less than 12 percent of the total 
acreage of the RMUs. During this time, less than 1% of the total RMU acres were subject 
to harvest treatment in any given year, on average. Over 88 percent of the total acreage of 
the RMUs were not treated under the IRMP during the period 2000-2014.
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.

Alternative 3 emphasizes forest thinning and is expected to result in a lower annual har-
vest level of 58 million board feet over a larger land base of 17,269 acres. Alternative 4, 
which accelerates timber harvesting, would increase the annual allowable cut to 100 mil-
lion board feet on 11,100 acres, an increase of almost 30% over the current harvest level. 
Alternative 5 would effectively end timber harvesting as a tribal enterprise.

Figure 40: Treated Acreage by Resource Management Unit
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Fee Land Harvest
There are numerous, relatively small fee land parcels on the Reservation that are man-
aged for timber production. During the last planning period (2000-2014) over 31,000 acres 
were harvested. Of these, most (18,931 acres) involved uneven-age treatments, as shown 
in Table 16. Over 6,000 acres were salvage harvests, and the remaining 6,677 acres re-
ceived even-age harvest treatment.

 
Table 16: Fee Land Harvest (Acres)

Harvest Year* Even-Age Salvage Uneven-Age Total
2000 0 35 2,019 2,054
2001 35 470 1,919 2,424
2002 50 1,471 2,872 4,393
2003 5 423 1,527 1,955
2004 0 457 676 1,133
2005 225 0 1,554 1,779
2006 261 0 1,316 1,577
2007 317 0 1,310 1,627
2008 204 3,133 2,126 5,463
2009 11 40 1,551 1,602
2010 16 0 604 620
2011 627 0 637 1,263
2012 1,399 0 371 1,770
2013 1,248 0 17 1,265
2014 2,279 73 433 2,785
Total 6,677 6,102 18,931 31,710
*As estimated based on Washington Department of Natural Resources permit ap-
proval year and permit expiration year. Source: Washington DNR, 2016

During that period, over 90 million board feet (MMBF) of timber was harvested on fee 
lands. Annual harvest levels by volume are shown in Table 17. The harvest levels ranged 
from a low harvest of 1.45 MMBF on 620 acres in 2010 to a high harvest of almost 16 
MMBF on 2,785 acres on fee lands. Approximately half (46 MMBF) of the volume came 
from uneven-age harvest treatments, with even-age treatments (40 MMBF) accounting 
for most of the remaining half. Salvage treatments accounted for 6 MMBF during the 
2000-2014 period.
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Table 17: Fee Land Harvest (MMBF)
Harvest Year* Even-Age Salvage Uneven-Age Total

2000 0.00 0.08 4.44 4.52
2001 0.02 0.52 5.52 6.06
2002 0.04 1.99 6.41 8.45
2003 0.01 0.60 2.81 3.41
2004 0.00 0.65 1.25 1.90
2005 0.43 0.00 2.56 2.98
2006 1.20 0.00 3.45 4.64
2007 0.94 0.00 4.42 5.36
2008 0.30 2.01 4.95 7.26
2009 0.10 0.10 4.60 4.80
2010 0.07 0.00 1.38 1.45
2011 3.15 0.00 2.01 5.16
2012 8.98 0.00 1.49 10.47
2013 9.32 0.00 0.06 9.38
2014 15.07 0.10 0.62 15.79
Total 39.61 6.05 45.97 91.63

*As estimated based on Washington Department of Natural Resources permit 
approval year and permit expiration year.  Source: Washington DNR, 2016

Open Ground Equivalency Threshold Analysis
Most natural systems, including watersheds, have an ability to absorb a certain level of 
impact without suffering a long-term loss of resource values. Watersheds appear to have 
the capacity to recover fairly rapidly from natural catastrophic impacts such as wildfire, 
but the effects of land management activities are more likely to result in long-term chang-
es in the energy balance of a watershed. These management activities are cumulative, 
being a summation of a wide range of impacts which are often viewed individually as 
minor activities. 

The ability of a watershed to absorb the changes brought about by natural as well as 
human caused events and yet recover to a stable former state is a measure of its stability. 
Stability in this sense is defined by the interaction of geology, soils, vegetation, climate 
and a range of other factors. From this principle has come the concept of an open ground 
equivalency (OGE) threshold or tolerance value as the point beyond which there is a high 
risk that recovery potential may be permanently impaired through changes in specified 
physical, chemical and biological factors brought about by management activities or nat-
ural events.
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Currently, not enough is known to determine with absolute certainty when the OGE 
threshold of hydrologic sensitivity or capacity for a particular watershed has been reached 
or what the consequences are if this threshold is exceeded for either short or long peri-
ods of time. Watershed management activities including vegetation management, road 
building and grazing have been shown to affect water resources. Most studies suggest 
that runoff increases as a result of vegetation removal. Research indicates that measurable 
changes in runoff (quantity and timing) occur when 20 to 30 percent of a drainage is in a 
cutover and/or disturbed condition. (Hunner, 2014)
 
Historic harvest events affect ground coverage over a long period of time, though these ef-
fects will (under normal circumstances) diminish over time. Ideally, OGE analysis should 
take into account ground disturbances that occurred prior to the year 2000, potentially 
going back as far as 1980. This would require time-series data (1980-2014) describing the 
harvest treatments, harvested acreage, and wildfire acreage for all of the WMUs. Historic 
data with this level of detail has not been compiled by the natural resource departments 
for OGE analysis and was not available for this analysis. Historic harvest and wildfire 
data was provided for the 2000-2014 time period, however due to the lack of a time attri-
bute (by year) the analysis could only address the harvest impacts cumulatively for this 
time period. Additional harvest data by year and treatment type for the 1990-1999 time 
period was provided subsequent to the Draft EIS. By combining these two datasets, the 
OGE analysis described here is capable of accounting for ground disturbances caused by 
harvest activities that occurred between 1990 and 2014. Harvest data predating 1990 were 
not utilized in this analysis due to inconsistent record keeping and related data deficien-
cies. 

The presence of a time attribute (by year) in the 1990-1999 harvest dataset allowed for the 
assignment of hydrologic recovery factors to harvest activities that occurred during this 
time period. Hydrologic recovery rates within individual watershed management units 
can differ considerably depending on the type and extent of disruptive activity. Clearcut 
and regeneration harvesting methods have a recovery period of about 80 to 90 years, 
overstory removal and uneven age management techniques have a recovery period of 
about 20 years, and finally, commercial thinning treatments have a recovery period of 
about 10 years. In general — as stated in the 2014 Confederated Tribes of the Colville Res-
ervation Hydrology Report (page 393-394) — it is assumed that the recovery rate for the 
average mix of treatments is about 70% recovery in 15 to 20 years. Based on this assump-
tion, it isn’t necessary to account for harvest activities that occurred more than 30 years 
ago when calculating the present OGE conditions in any given WMU. 

To ensure a conservative estimate of the legacy effect of harvest activities on 2015 OGE 
conditions, all harvest activities occurring before the beginning of 1996 (i.e., 20 years in 
the past) are only assumed to be 70% recovered. To account for the lack of pre-1990 har-
vest data and effectively utilize 2000-2014 harvest data that lacked a time attribute, the 
OGE analysis described below does not account for hydrologic recovery and vegetation 
regeneration of WMUs that were affected by harvest activities occurring after 1995. As-
signing a zero-hydrologic recovery rate to OGE acres created between 1996 and 2014 re-
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sults in greater OGE exceedances throughout the Reservation. This effectively amplifies 
harvest and fire impacts on OGE, helping to offset the lack of pre-1990 harvest data. In 
essence, the EIS provides a worst case scenario as it assumes that every harvest treatment 
between 1996 and 2014 (within the WMUs subject to assessment) occurred in a single 
instance rather than being spread out over a 25-year period. 

The 2014 Hydrology Report developed low end and high end OGE thresholds for wa-
tershed management units on the Reservation. These were compared with harvest data 
provided by the Forestry Program for the 1990-2014 period. Harvest treatments during 
that time affected 159 of the 209 watershed management units (WMU) of the Reservation. 
As Table 18 shows, 141 of those 159 WMUs had harvest activity that resulted in ground 
disturbances below the low end OGE threshold value, and 6 of the 159 units had harvest 
activity that resulted in ground disturbances between the low and high end thresholds.

Table 18: Disturbed WMUs by OGE Threshold
Timber Harvest Excluding the Impact of Fire 

                                                     1990 to 2015                               2000 to 2014
Characteristic # of WMUs % of Total # of WMUs % of Total
Below Low End Threshold 141 67.5 95 45.5
Between Thresholds 6 2.9% 7 3.3%
Above High End Threshold 12 5.7% 11 5.3%
0% to 25% 11 5.3% 10 4.8%
25% to 50% 1 0.5% 1 0.5%
50% to 75% 0 0.0% 0 0.0%
75% to 100% 0 0.0% 0 0.0%
More than 100% 0 0.0% 0 0.0%
Total Treated WMUs   159 (76.1%)         out of 209  113 (54.1%)      out of 209

The remaining 12 WMUs had harvest levels resulting in ground disturbances exceeding 
the high end OGE threshold. Of those, 11 were less than 25 percent over the high end 
threshold. The greatest exceedance was in the Capoose Creek WMU in the Upper Sanpoil 
River resource management unit, where the high end threshold was exceeded by 38 per-
cent (1,391 acres were harvested in this 3,836 acre WMU). Table 18 also helps distinguish 
between the legacy effects on OGE acreage of the 1990-1999 and 2000-2014 planning peri-
ods. The net effect on OGE resulting from additional data for harvest activities occurring 
between 1990 and 1999 was to push one WMU (i.e., Swimptkin Creek) over the high end 
OGE threshold. 
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Wildfire Ground Disturbance
Wildfires can have a dramatic effect on the amount of ground disturbance on the Reserva-
tion. Over the 2001-2014 period, 307,574 acres on the Reservation were affected by wild-
fire, averaging almost 22,000 acres each year. Figure 41 illustrates the extent of wildfires 
by year during the 2001-2014 period. Wildfire size ranged from a low of 351 acres in 2002 
to a high of over 80,000 acres in 2001.

The Hydrology Report also designates OGE thresholds for wildfires. The OGE Ratings 
for burned acres were determined using two separate methodologies based on fires oc-
curring on the Reservation between 2000 and 2014. Both of these methodologies were 

Figure 41: Mt. Tolman Fire Center Wildfire Acres 2001 - 2014
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utilized to approximate the OGE Rating for an average acre of burned land on the Res-
ervation. This analysis was necessary because the assignment of an appropriate OGE 
Rating for a given burned acre is dependent upon the intensity of the fire that burned the 
acre, however, “fire intensity” is not a way in which the BIA typically categorizes the fires 
in its database. 

See Appendix L for a discussion on the methodology and the detailed results of this anal-
ysis. Two scenarios were developed with different OGE factors for wildfires. This discus-
sion presents the calculations from Scenario 2 that are based on a higher weighted OGE 
factor for wildfire affected acreages.

Table 19 presents a breakdown of watershed management units that exceeded the high 
end OGE threshold due to timber harvesting, or a combination of timber harvesting and 
wildfire events (WMUs affected by wildfire only are not included). The acreage totals for 
the 11 units that exceeded the threshold due to timber harvesting are shown in red. The 
other 21 units exceeded the OGE threshold due to wildfire. Whereas timber harvesting 
acreage never exceeded the OGE threshold by more than 38 percent, wildfires exceeded 
the threshold by much greater magnitude: the Omak Lake WMU exceeded the threshold 
by over 5,000 percent (over 16,000 of the 28,861 total acres were burned).

Watershed
Management
Unit (WMU)

WMU
ID

Exceedance
Level

Low 
End 

Acres 
Thresh-

old

High 
End 

Acres 
Thresh-

old

Adjusted 
Harvest 
Acres*

Adjusted 
Burned 
Acres

Total 
Acres

Omak Lake 14-12 5327.49% 257 308 29 16,688 28,861
Swawilla 
Basin

11-08 792.28% 876 1,052 250 9,137 16,825

Okanogan 
River 01

13-01 741.92% 244 293 177 2,290 6,823

Harrison 
Creek

14-08 600.47% 561 673 139 4,575 5,129

Deadhorse 
Creek

06-07 450.25% 433 542 322 2,660 3,340

Peter Dan 
Creek

11-07 447.65% 850 1,020 92 5,494 10,202

Beaverhouse 
Creek

14-02 339.26% 54 65 9 277 1,668

Cub Creek 06-11 322.49% 260 312 62 1,256 1,643

Table 19: OGE Acres From Harvest and Wildfire
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Watershed
Management
Unit (WMU)

WMU
ID

Exceedance
Level

Low 
End 

Acres 
Thresh-

old

High 
End 

Acres 
Thresh-

old

Adjusted 
Harvest 
Acres*

Adjusted 
Burned 
Acres

Total 
Acres

Lower Omak 
Creek

13-14 313.68% 2,818 3,287 3,353 10,244 17,476

Poison Oak 
Creek

14-03 293.42% 211 254 40 959 2,537

Manila Creek 07-11 258.02% 1,761 2,348 602 7,804 13,704
Columbia 
River 23

07-23 244.84% 438 525 40 1,770 3,945

Smith Con-
don Creek

14-07 226.08% 1,059 1,236 398 3,632 5,191

Columbia 
River 13

05-13 158.08% 106 127 0 328 2,422

Capoose 
Creek

06-10 143.13% 839 1,007 1,391 1,057 3,836

Upper San-
poil River

06-18 132.96% 2,934 3,521 1,423 6,780 23,066

Coyote Creek 
#1

14-09 92.51% 3,841 4,481 5,026 3,601 17,433

Rattlesnake 
Creek

14-04 88.40% 349 407 248 518 2,325

Kartar Creek 14-06 75.82% 2,080 2,495 1,153 3,234 13,825
Thirtymile 
Creek

06-08 43.74% 2,782 3,339 159 4,641 15,941

McGinnis 
Lake

11-05 36.85% 179 224 14 293 2,416

McAllister 
Creek

07-18 35.97% 462 554 611 142 2,061

Clark Creek 13-08 21.41% 903 1,083 1,315 0 4,161
Stall Creek 
(Buckhorn)

01-11 16.80% 796 955 1,115 0 3,184

Nason Creek 14-05 13.06% 1,418 1,702 1,522 402 8,614
Lower Little 
Nespelem 
River

10-05 11.53% 509 611 170 511 11,300

Table 19: OGE Acres From Harvest and Wildfire
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Figure 42: OGE Threshold with Harvest and Wildfire Acreage
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Figure 43: OGE Disturbance Levels
Timber Harvesting and Wildfire 2000 - 2014
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Timber Harvest 2015-2029
In developing the 2015 IRMP, the Forestry Program developed a harvest schedule for the 
period 2015 - 2029 (Table 21). The harvest schedule is based on an annual allowable cut 
of 77.1 MMBF and was expected to average 76.8 MMBF during those years with annual 
levels ranging from 69 MMBF to 96.6 MMBF. Timber sale projects were designated with 
harvests occurring each year in the Omak-Nespelem, Sanpoil and Inchelium districts. 

Table 21: Planned Harvest Schedule 
2015 - 2029 

Harvest Year Volume (MMBF) 
2015 73.3 
2016 70.6 
2017 79.8 
2018 69.0 
2019 85.1 
2020 58.2 
2021 69.0 
2022 75.4 
2023 70.7 
2024 82.0 
2025 73.4 
2026 78.9 
2027 89.9 
2028 96.6 
2029 81.4

As shown in Figure 44, Historical and Future Harvest Volumes 1919 - 2029, the project-
ed harvest volumes for the next fifteen years would be similar to the previous planning 
period 2000 - 2014. Consequently, both Alternatives 1 and 2 would include this level of 
harvest. 
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Figure 44: Historical and Future Harvest Volumes, 1919-2029
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Wildfires and the Harvest Schedule
The harvest schedule for the 2015-2029 planning period was based on an annual allow-
able cut of 77.1 MMBF. As the IRMP team was finalizing the 2015 IRMP in August, the 
North Star and Tunk Block wildfires began and burned over 380,000 acres, much of it on 
the Reservation’s range and timberlands. Wildfires in 2015 burned more acreage than all 
the fires in the previous 15 years combined. 

Preliminary estimates indicate that about 161,000 acres of commercial timber were dam-
aged by the fires, impacting as many as 26 of the planned timber harvest projects, re-
quiring salvage operations and extensive reforestation efforts. Potentially, up to 1 billion 
board feet of timber was destroyed by the fire. Measurement plots for the Continuous 
Forest Inventory measurements in the burned areas were also burned requiring remea-
surement in an effort to determine the nature and extent of wildfire damage.

Figure 45 shows the planned forest project areas and the originally anticipated harvest 
years. The map also shows the fire perimeters for the Tunk Block and North Star fires 
indicating the project areas that were affected by these fires.

New measurements are required to develop a new harvest schedule that will allow the 
Tribes to regain the 77.1 MMBF annual harvest level. The Forestry Program estimated 
that it would take about a year to fully develop a new harvest schedule. It is likely that in 
the near term, the harvest level will be 50 – 60 MMBF and will involve significant adjust-
ments to the harvest schedule. The Tribes have a contractual obligation to provide logs to 
the mill and harvest activity will focus on fulfilling this obligation. 

The harvest schedule has been impacted by wildfires in the past and will likely be impact-
ed by future wildfires. Similarly, in 2001, as the previous IRMP was going into effect, the 
Reservation experienced fires totaling over 80,000 acres, requiring revisions to the harvest 
schedule. Adaptive harvest planning is necessary to respond to fires with expeditious 
salvage, reforestation and adjustments to the the harvest volume and schedule that will 
ensure sustainable harvest levels, economic stability, and the achievement of forest health 
objectives.

The Forestry Program has indicated that the harvest volumes will have to be achieved 
from a reduced merchantible standing inventory during the 2015 IRMP planning period 
and that the project areas unaffected by the 2015 fires will be reassessed to determine 
where additional volume can be achieved with the least amount of disturbance to water-
sheds.
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Figure 45: Forestry Harvest Schedule with 2015 Fire Perimeter
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Alternatives Comparison
Table 22: Annual Allowable Cut by Alternative

Alternative AAC (MMBF) Acres
1: Status Quo-2000 IRMP 77.1 8,589
2: Enhanced & Improved IRMP 77.1 8,589
3: Forest & Rangeland Health 58.0 17,269
4: Expanded Production 100.0 11,100
5: Eliminate Harvest & Grazing 0 0

As discussed above, harvest levels under Alternatives 1 and 2, would be similar to the 
previous planning period, averaging 77.1 MMBF on 8,589 acres. Alternative 3 would 
have a lower harvest level due to the focus on forest-wide thinning, but would affect over 
twice as many acres (17,269) each year. Alternative 4 would increase the harvest level to 
100 million board feet and 11,100 acres. Alternative 5 basically ends commercial timber 
harvesting, with the exception of forest treatments performed by BIA in fulfillment of 
fiduciary responsibilities, especially on forested allotment lands.

The Forestry Program is responsible for maintaining a Continuous Forest Inventory and 
conducting analysis to determine trends in forest growth, mortality, standing volume and 
other important attributes. This information is important in determining the appropriate 
annual allowable cut. The National Indian Forest Resources Management Act requires 
the Secretary of Interior to manage Reservation lands for permanent forest production; 
however, such management must also incorporate sustained yield principles.

Sustainable forest management is defined as the practice of meeting the forest resource 
needs and values of the present without compromising the similar capability of future 
generations. This means that in the long term, the Tribes should not harvest more volume 
than can be grown. The concept also integrates reforestation, managing, growing, nurtur-
ing, and harvesting of trees with the conservation of soil, air and water quality, wildlife 
and fish habitat, aesthetics, and cultural plants.

Based on inventory data and analysis, the annual allowable cut of 77.1 MMBF was de-
termined to be sustainable for the 2000 IRMP planning period, based on a rotation age 
of 100-120 years. Alternative 2 continues this level of harvest, however, recent analysis 
concluded that the rotation age would need to be reduced to 80-100 years to ensure sus-
tainability. Lowering the rotation age should have little immediate impact on current 
management strategies and harvest practices over the next 15 years should closely resem-
ble practices during the last 15 years, even with a lower rotation age.

Although Alternative 3 designates a harvest of 58 MMBF, the forest-wide thinning ap-
proach does not provide a predictable recruitment of new age classes and may not be 
sustainable in the long-term. The Tribes would need to re-evaluate the standing inven-
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tory after 15 years and calculate an annual allowable cut using sustained yield harvest 
methods to determine the long-term implications of this harvest system over time. It is 
likely that the annual harvest would have to decline in the future if this alternative is fully 
implemented, but it is unclear by how much or for how long.

Alternative 4 would significantly increase the annual harvest to 100 MMBF, well above 
the level of sustained yield determined for the 2000 and 2015 IRMPs. The expanded har-
vest level would not be sustainable in the long run and would likely result in significantly 
reduced harvest levels in the future. Reducing the rotation age to 60-80 years (typical of 
private timber operations) would allow more time before there is a deficit in timber vol-
ume, however it would require a significant increase in harvest acreage over time.

The reduction in available stands of harvestable timber due to the 2015 wildfires, has 
the potential to increase the number of watersheds where timber sale acreage exceeds 
the prescribed OGE threshold. This will be true, particularly for Alternatives 1, 2, and 4. 
Alternative 4, which has a 100 MMBF annual allowable cut, would likely involve signifi-
cantly more instances of OGE threshold exceedances than Alternatives 1 and 2. 

Although it affects more acres, Alternative 3 would likely have somewhat less of an effect 
than Alternatives 1 and 2, as it involves forest-wide thinning with a lower OGE factor. 
Alternative 5, which ends commercial forestry and grazing, would not have significant 
watershed ground disturbance, although with reduced forest practices, particularly thin-
ning and fuels reduction, there may be more of a threat of catastrophic fires that would 
likely exceed the OGE thresholds.

Soils

Forest Practices
Forest harvest activities that utilize heavy machinery affect soils with compaction, dis-
turbance, displacement, and surface erosion. The level of impact on soils from timber 
harvest activities depends on the intensity of the site treatment, the type of equipment 
used, the time of year the harvesting occurs, and the amount of slash or course woody 
debris left on site.

Soil has the greatest shear strength (and lowest soil moisture content) during the driest 
part of the summer as well as when the ground is frozen and/or covered by a sufficiently 
protective layer of snow. Climate change resulting in warmer winters will likely reduce 
the number of days with frozen ground and adequate snow depth.

Increases in slope, particularly northeast slopes, result in greater soil disturbance levels. 
Low impact harvest methods can reduce the risk of disturbance, for example, by reducing 
skid trail-related groundwater interception by avoiding swale and draw bottoms as skid 
trail locations. (Wright, 2014)
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Fires and Broadcast Burning
High intensity fires, such as stand replacing fires, can cause the alteration of soil structure 
leading to potential soil erosion, the volatilization of nutrients, the loss of total carbon and 
nitrogen, changes in the soil seed bank, and an increased risk of invasion of non-native 
species.

Broadcast burning most closely mimics natural wildfire, however it has a variable risk of 
burning hot enough to damage the underlying soil and volatilize nutrients and can only 
occur during those times when the area will burn but the danger of losing control is low. 

Slash-piling and burning is the most common method of slash disposal because it is 
economical and can be performed under a broad range of weather conditions, unlike 
broadcast burning, however the intense heat of pile burning can damage subsurface soils. 
(Wright, 2014)

Forest Access Roads
Roads are a main cause of soil erosion associated with commercial activities in water-
sheds. Roads change soil density, temperature, soil water content, dust, patterns of runoff 
and sedimentation, and surface water flow. The transport of sediment increases as soil 
surfaces are exposed. Roads are a major source of sediment into surface waters when 
improperly located, constructed or maintained. Road construction and the lack of contin-
ued maintenance can have a larger and longer-lasting impact on streams than the timber 
harvest project for which roads were built. (Wright, 2014)

Road Construction and Culverts for Timber Sales
Timber sale contracts provide an opportunity 
for the Tribes to require replacement of culverts 
that are malfunctioning or improperly designed 
and to reconstruct or relocate forest access roads 
that are improperly located or in disrepair. Table 
23 provides data on the number of culverts re-
placed or newly installed and the miles of roads 
constructed or reconstructed during the 2001-
2015 time period.

During this time, 692 culverts were replaced and 
887 new culverts were installed. Over 1,590 miles of roads were reconstructed and over 
600 miles of new roads were constructed. On average, 46 culverts were replaced and 59 
new culverts were installed annually. Approximately 100 miles of road were reconstruct-
ed and 40 miles of new road were constructed annually.

Small 84” new culvert on Owhi Creek



ENVIRONMENTAL CONSEQUENCES

216 217FinalProgrammatic EIS Programmatic EISFinal

The Road Inventory conducted during 2004-2013 identified almost 1,900 problematic 
stream crossings on the Reservation. Requiring the replacement of old or substandard 
culverts in timber sales complements ongoing stream crossing repair work by the Envi-
ronmental Trust Department and the Fish & Wildlife Department under the Tribes’ Res-
toration Plan and the Anadromous Fish Habitat and Passage project in Omak Creek.  In 
2009-2010, the Omak Creek project replaced 18 culverts with 10 new culverts, 4 bridges, 
2 ford crossings, and decommissioned 2 culverts. (McKim, 2012)

It will take decades to repair the century old legacy of malfunctioning culverts, but even-
tually the effort should reduce erosion and the impacts to stream water quality and fish 
passage. The establishment of a Forest Roads Management Program will also reduce ero-
sion from the roads that have not been maintained for many years.

Table 23: Timber Sale Road Construction and Culvert Installation

Year
Road 

Reconstruction 
(miles)

New Road 
Construction 

(miles)

Culvert 
Replacements

New Culvert
Installations 

2001 125.9 64.5 4 79
2002 155.6 87.7 93 187
2003 60.7 18.1 83 27
2004 102.8 71.3 121 202
2005 164.4 31.9 38 50
2006 149.2 61.9 114 120
2007 93.7 29.9 29 41
2008 60.6 21.3 20 37
2009 30.9 17.7 4 14
2010 59.8 28.8 6 6
2011 148.2 49.7 4 5
2012 28.3 4.5 13 10
2013 84.1 46.6 30 71
2014 137.8 43.5 25 18
2015 190.1 27.3 108 20

TOTAL 1592.1 604.7 692 887
AVERAGE 106.1 40.3 46.1 59.1

Source:  Environmental Trust Department
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Livestock Grazing
Livestock grazing can cause surface erosion when rangeland 
is overgrazed. Livestock grazing can affect riparian zones, 
reducing or eliminating streambank vegetation. Stream-
banks erode because livestock congregate along streams for 
shade, more succulent vegetation, and drinking water. The 
collapse of overhanging banks and overgrazing increase ero-
sion that results in stream turbidity and sedimentation. (Ar-
mour, Duff, and Elmore, 1991)

Agriculture
When natural vegetation is cleared and when farmland is ploughed, the exposed topsoil 
is often blown away by wind or washed away by rain. The topsoil (top 6 inches) is inher-
ently important and is the location where most plant nutrients are stored. Soil carried off 
in rain or irrigation water can lead to sedimentation of streams, rivers and lakes. Erosion 
accelerates when sloping land is ploughed and when grass or any other vegetation is re-
moved from semi-arid land to begin dryland farming.

Soil erosion reduces crop yields and increases the costs of growing food and fiber. Erosion 
reduces the capacity of the soil to hold water and make that water available to plants. 
This subjects crops to more frequent and severe water stress.

Erosion also contributes to losses of plant nutrients, which wash away with the soil par-
ticles. Most of the soil that erodes consists of clay and silt-sized particles. Nutrients are 
held (chemically bound) primarily to the clay-sized particles, so it is important to prevent 
erosion. Because subsoils generally contain fewer nutrients than topsoils, more fertilizer 
is needed to maintain crop yields. This, in turn, increases production costs. Moreover, 
the addition of fertilizer alone cannot compensate for all the nutrients lost when topsoil 
erodes.

Erosion reduces yields by degrading soil structure, increasing soil erodibility, surface seal-
ing and crusting. Water infiltration is reduced, and seedlings have a harder time breaking 
through the soil crust. (Food and Agriculture Organization, 2016)

Alternatives Comparison
Alternative 1 would continue the integrated management practices of the 2000 IRMP. As 
the Open Ground Equivalency (OGE) analysis has shown, timber harvesting during the 
2000-2014 planning period largely stayed within the designated threshold acreages as-
signed to the Reservation’s watershed units. Less disruptive logging techniques and the 
establishment of road and stream crossing construction standards in timber sales have 
helped reduce the potential for soil erosion problems. 

Stream with Livestock
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Livestock grazing infrastructure such as fencing, watering and salting facilities were in-
stalled during the implementation of the 2000 IRMP. In addition, the Range Program has 
worked to educate Reservation cattle ranchers on stocking and rotation strategies that 
reduce overgrazing and impacts to streambanks.

The preferred Alternative 2 resulted from the IRMP Core Team’s review of the manage-
ment practices and implementation of the 2000 IRMP. The team reassessed soil erosion 
issues resulting from timber harvesting and grazing in the preparation of goals and objec-
tives for the 2015 IRMP. Best management practices were also updated to reflect advances 
in natural resource science and technology.

Best management practices in the Forest Management Plan include provisions for coarse 
woody debris retention, protections for sensitive soils, prescribed burning, soil distur-
bance and compaction, skidding methods, and appropriate logging systems based on soil 
conditions.

The Range Management Plan includes best management practices for fencing and water-
ing infrastructure that help reduce streambank erosion from livestock grazing in riparian 
zones. Grazing practices such as rotation, delayed turnout and deferred grazing help 
improve heavily grazed rangelands that are in poor condition. Salting practices help dis-
tribute livestock evenly throughout the range units. Range planting and reseeding help 
to establish vegetation that reduce erosion by wind and water.

Under Alternative 2, the Forest Program includes objectives to ensure that harvest oper-
ations are compliant with tribal code requirements for forest practices, roads, vegetation 
management, and the protection of riparian zones. Appropriate logging systems are to 
be prescribed based on terrain, access, and environmental impacts. Forest roads are to be 
designed and maintained with proper drainage features and culverts.

Alternative 3 (Forest and Range Health) emphasizes the restoration of watersheds with 
attention given to legacy stream crossing problems and livestock impacts on riparian 
zones. This alternative would increase the emphasis on restoration of areas affected by 
erosion, however the forest-wide thinning activity will still involve ground disturbing 
activities that contribute to erosion.

Alternative 4 (Expanded Forest and Range Production) would involve a substantially 
increased timber harvest of 100 MMBF, affecting over 11,000 acres and would have a pro-
portionate impact over the current harvest levels (77.1 MMBF/8,589 acres). This would 
include a proportionate increase in ground disturbance that would most likely exceed 
the OGE thresholds for many watershed units affected by timber sales, especially with 
the reduced number of harvestable watershed units as a result of the 2015 fires. It would 
likely increase road construction activity, resulting in greater soil disturbance and erosion 
than the other alternatives.
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Alternative 5 (Elimination of Timber Harvesting and Grazing) would eliminate most tim-
ber harvesting activities and livestock grazing, which would greatly reduce ground dis-
turbance from forest practices and harvesting as well as grazing. Over time, the greatest 
threat to soil stability would be from catastrophic wildfires. 

Under all alternatives, the goal to facilitate the development of agriculture on the Res-
ervation will continue. The objectives of the IRMP and the Agricultural Resource Man-
agement Plan include objectives to protect and conserve resources while maintaining 
the highest productive potential on Indian agricultural lands through the application of 
sound conservation practices and techniques to regulate water runoff and minimize ero-
sion.

Water Resources
The Environmental Trust Department monitors the water quality of surface waters 
(streams, rivers, lakes and wetlands) and groundwater. As there are nearly 3,000 miles 
of interior rivers and streams with an additional 202 miles of boundary waters shared 
with Washington State (the Columbia and Okanogan Rivers), monitoring them all would 
require a substantial increase in staff and funding. 

Consequently, the Environmental Trust Department has stream monitoring sites in only 
59 of the 209 watershed management units across the Reservation. Field water quality 
parameters are collected at approximately 75 surface water quality sites in 12 of the 15 
resource management units on the Reservation. Approximately 20% of the Reservation’s 
total stream network is tributary to monitoring sites and are therefore monitored. A num-
ber of the larger streams have several monitoring sites on their main stem and addition-
al sites at the mouths of tributary streams. Water quality sampling sites were selected 
by consideration of tribal interests, accessibility, flows, ecological sources, and point and 
nonpoint sources of pollution.

The occurrences of water quality standard exceedances are irregular both time-wise and 
geographically within a watershed, and monitoring sites are widely spaced across many 
miles of stream, so any value calculated for the number of stream miles fully supporting 
beneficial uses designated by the water quality standards has a low confidence level. 
Further statistical analysis is needed to determine if a single measured exceedance from 
multiple samples taken during a five-year period is significant statistically, or what num-
ber would be significant to determine full support of beneficial uses. (Hunner, 2014)

The discrete, instantaneous nature of water field and sample testing produces only a 
moderate level of confidence in apparent trends of improving or declining water quality 
conditions over time. Inconsistent, infrequent sampling has generated very small sample 
sizes and more consistent and constant data collection is necessary to confirm or refute 
analysis results. Continuous water measurements and routine riparian and benthic mac-
ro invertebrate condition surveys would be supporting information.
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According to the Environmental Trust Department, current information indicates that 
water quality within the exterior boundaries of the Reservation is not “impaired,” but 
concerns do exist that require further action. Turbidity levels may not exceed tribal stan-
dards, but may be high enough to degrade wildlife habitat, a key use under all water 
classes. Coliform bacterial levels may be causing serious damage to water quality or may 
be completely insignificant. Additional monitoring is needed to better understand bacte-
rial levels and their sources in order to more effectively address the issue. The Environ-
mental Trust Department feels that all watersheds are capable of attaining and maintain-
ing tribal water quality standards. (Hunner, 2014)

The Center for Applied Research obtained water quality data from the Environmental 
Trust Department and the Environmental Protection Agency (EPA) Storage and Retrieval 
Data Warehouse (STORET). The STORET database contains additional data from the En-
vironmental Trust Department and water quality data collected by U.S. Bureau of Recla-
mation, EPA National Aquatic Resource Survey, and the Washington Department of Ecol-
ogy at approximately 134 surface water quality sampling sites in the 15 resource 
management units. The Environmental Trust Department relies on these other agencies 
to monitor water quality in the Columbia and Okanogan Rivers. Figure 46 shows the En-
vironmental Trust Department and STORET water quality sampling stations located 
within the 15 RMUs.

Figure 46: Water Quality Sampling Stations
(Colville Tribes and EPA STORET)
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The following parameters were analyzed to characterize the effects of land use and man-
agement activities throughout the Colville Indian Reservation. These parameters are 
monitored by the Environmental Trust Department, as recommended by EPA under Sec-
tion 106 of the Clean Water Act (EPA, 2007). 

•  Nutrients (nitrate, nitrite, ammonia, total kjeldahl nitrogen (TKN), total ni-
trogen (TN), orthophosphate); 

• Bacteria (E. Coli, fecal coliform);
•  Physical (total suspended solids (TSS), dissolved oxygen (DO), tempera-

ture, pH, turbidity, flow).

Water Quality Standards
The Tribes have a primary interest in the protection, control, conservation, and utilization 
of the water resources of the Colville Indian Reservation. The Tribes have developed wa-
ter quality standards for some parameters which are published in both the Tribal codes 
and in the Code of Federal Regulations (40 CFR 131.35). 

The Tribes’ water quality standards were developed to protect and support the benefi-
cial uses of its surface waters and are classified into four stream water classes. Beneficial 
uses include providing fish, shellfish, wildlife habitat, natural food chain maintenance, 
recreation, water supply, commerce and navigation, ceremonial and religious water use, 
and stock watering. See Appendix P for water quality standards for each parameter and 
beneficial uses by water class.

The Tribes currently have no criteria specified for other parameters, however, they fol-
low recommendations from the EPA for guidance. The Tribal Code for Water Quality 
Standards specifies, “Deleterious concentrations of toxic, or other non-radioactive ma-
terials, shall be determined by the Department in consideration of the ‘Quality Criteria 
for Water,’ published by EPA (1976), and as revised, as an authoritative source for criteria 
and/or other relevant information”. However, as required by the Federal Clean Water 
Act, the Tribes’ Water Quality Standards include anti-degradation standards prohibiting 
reductions in water quality. In addition, the Tribal code contains narrative water quality 
standards for toxic, radioactive, or deleterious materials, and aesthetic values.

The Tribes’ Water Quality Assessment Reports list the streams where concentration of 
parameters of concern exceed water quality standards. In general, water quality standard 
exceedance occurs in all four classes of water (Thorn, 2013). 
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Bacteria
Waters with high levels of E. coli and fecal coliform fail to completely support water 
supply, ceremonial and religious use, recreation, commerce and navigation, and stock 
watering goals. Potential causes for high E. coli and fecal coliform levels includes grazing 
and livestock management with numbers of animals concentrated along streams, failing 
septic systems near streams, and wildlife (Thorn, 2013). The Confederated Tribes of the 
Colville Reservation monitors for E. coli and fecal coliform as shown below. 

E. Coli
Figure 47 shows the changes in E. coli counts. There were several very high counts of E. 
coli in 2007, 2011, and 2015. Duplicate data was not available to verify the increase in con-
centrations. No data was available in 2014-2015 for RMUs 1-5, 9-11, and 13-14. In addi-
tion, no data was available from 2001-2004. The Tribes currently have no criteria specified 
for E. coli.

Figure 47: E. Coli Concentrations, 2005-2015
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Fecal Coliform
Figure 48 shows the changes in fecal coliform counts. Acute exceedances of water quality 
standards occurred every year and in all water classes. There are also many severely high 
measurements that occurred almost every year (as high as 10,000 CFU/100mls) (note the 
use of a logarithmic scale on the y-axis). Duplicate data was not available to verify the 
increase in concentrations. No data was available in 2014-2015 for RMUs 1-5, 9-11, and 
13-14. In addition, no data was available in 2001.

Figure 48: Fecal Coliform Concentrations 2002-2015
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Turbidity
The causes of high turbidity include grazing, roads, forest practices, stream bank cutting, 
and beaver dam failure. The Confederated Tribes of the Colville Reservation turbidity 
criterion applies to changes in turbidity caused by a land use activity at a given site and 
time. Ambient monitoring does not determine exceedances (Thorn, 2013). 

Figure 49 shows the changes in turbidity. There are many severely high measurements 
that occurred almost every year (as high as 370 BTU) (note the use of a logarithmic scale 
on the y-axis). Duplicate data was not available to verify the increase in concentrations. 

Figure 49: Turbidity, 2001-2015
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Water Temperature
High water temperatures are caused by grazing, stream-adjacent roads, agriculture, land 
clearing, logging, wildlife, and many other environmental factors. High water tempera-
tures may create an environment that fails to effectively support fish and shellfish, wild-
life habitat, fish migration, and natural food chain maintenance goals (Thorn, 2013).
 
Figure 50 shows the changes in water temperature. There were some exceedances of the 
water quality standards, however the measurements follow a normal diurnal tempera-
ture regime.

Figure 50: Water Temperatures, 2001-2015
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Dissolved Oxygen
Low dissolved oxygen levels often are associated with warm water temperatures, and 
turbidity. Reduced riparian vegetation or increasing stream channel widths exacerbate 
natural sources of warm water, such as warm air temperature. Potential causes of poor 
riparian or channel condition include streamside clearing for home sites and agriculture, 
stream-adjacent roads, overgrazing in riparian areas, streamside areas logged in the past 
with limited shade requirements (Thorn, 2013).

Figure 51 shows the changes in dissolved oxygen concentrations. Acute exceedances of 
water quality standards occurred every year and in all water classes. Data was unavail-
able for RMUs 1-4 in 2006, and RMUs 6, 8-10, and 12-14 in 2010.

Figure 51: Dissolved Oxygen 2001-2015
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pH
Waters with low or high levels of pH fail to completely support fish & shellfish, wildlife 
habitat, fish migration, and natural food chain maintenance goals. Causes of pH exceed-
ances have been determined by the Environmental Trust Department to be natural, due 
to the geology/soil parent material in the area. High pH can also be caused by high pho-
tosynthetic activity of algae concentrations (Thorn, 2013).

Figure 52 shows the changes in pH. Some acute exceedances of water quality standard 
occurred in 2013-2015, however, these may be erroneous data due to very acidic or basic 
pH values. Duplicate data was not available to verify these low and high pH values.

Figure 52: pH, 2001-2015



ENVIRONMENTAL CONSEQUENCES

228 229FinalProgrammatic EIS Programmatic EISFinal

Conclusions
The 2014 Hydrology Report states that water quality commonly exceeds standards set 
by the Tribes. Past records and recent tests indicate that segments of many flowing water 
bodies fail to meet EPA and Tribal water quality standards for temperature, dissolved ox-
ygen, bacteria (fecal coliform) and turbidity. Recent assessment reports indicate that more 
than a quarter, and as high as forty percent, of all monitored streams experience standard 
criteria exceedances or levels of concern for these parameters.

Violation of standards occur mostly in summer months, when water temperatures ex-
ceed standards, dissolved oxygen levels fall below minimum standards, and fecal bacte-
ria counts become concentrated during low flows. Turbidity values typically are highest 
in the spring during periods of increased runoff and erosion, particularly in watersheds 
affected by stream-adjacent land use activities (Hunner, 2014). 

The Center’s analysis of water quality exceedances showed similar results to the 2014 
Hydrology Report. Details of the analysis and information on water quality standards 
can be found in Appendix P.

Groundwater
During the 2000 IRMP management, investigations of groundwater found that bedrock 
aquifers and localized sand and gravel strata of glacial origin generally contain good 
quality water that is suitable for domestic, industrial and most other purposes without 
treatment. Some water quality problems associated with naturally occurring iron, man-
ganese and arsenic are inherent to the geologic material of aquifers. Spring box and shal-
low wells in proximity to surface water may be prone to color and turbidity problems 
associated with spring runoff and snowmelt. 

Most bacteria problems were found to be associated with faulty or damaged well con-
struction that allowed surface contamination to enter the well. Other bacteria and nutri-
ent (e.g. nitrate and ammonia) problems result from faulty septic drain fields, agricultural 
practices and concentrated livestock areas. Shallow and improperly placed or construct-
ed wells are particularly susceptible to impacts from these activities. 

In general, Reservation groundwater quality meets drinking water standards established 
by the EPA and Washington State Department of Health. Most exceedances occur infre-
quently and do not reflect consistent water quality problems. (Thorn and Martin, 2012)
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Alternatives Comparison
The water quality conditions recorded by Environmental Trust Department under the 
2000 IRMP are indicative of what may be experienced under Alternative 1 (Status Quo) 
and 2 (Enhanced IRMP). Due to the concern that surface waters are not providing fully 
beneficial conditions, efforts continue to reduce erosion, protect riparian vegetation, and 
manage livestock grazing to reduce fecal coliform exceedances. The establishment of a 
Forest Roads Management Program and ongoing improvements in stream crossings and 
rangeland infrastructure can feasibly help reduce the number and level of exceedances 
under Alternatives 1-3.

Best management practices under Alternative 2 include efforts to provide offsite water-
ing infrastructure that reduces impacts to streams, wetlands, and lakes. Streambanks and 
riparian areas exposed by forestry activities are to be re-vegetated immediately.

Goals and objectives for rangeland management emphasize deferred-rotation grazing 
intended to increase retention of soil moisture and the duration and magnitude of steam 
flow. Forestry objectives include protections for riparian zones.

Alternative 3 (Forest and Rangeland Health) emphasizes restoration activities that could 
feasibly realize quicker reductions in stream crossing related erosion, however the for-
est-wide thinning activities will involve the greatest number of acres (17,269) requiring 
access via the forest road system. 

Alternative 4 (Expanded forest and range production) would likely increase the number 
of exceedances of water quality standards, due to the substantial increase in timber har-
vesting and livestock grazing. This alternative will likely involve a proportionate increase 
in new road construction and related ground disturbance resulting in a greater level of 
erosion than Alternatives 1-3.

Alternative 5 (Eliminate timber harvesting and grazing) would greatly reduce ground 
disturbance and grazing impacts to riparian zones and water quality. Under this alter-
native, however, the $10 million in average revenues derived from timber harvesting 
would not be available to fund tribal programs and services. Tribal funds support a va-
riety of  programs in all divisions, including the natural resource division, which could 
slow down restoration activities over the long-term. In addition, impacts to stream water 
quality from wildlife, roads, septic systems and other human activities will continue.

Under all alternatives, the expansion of agriculture on the Reservation will tend to in-
crease the use of chemical fertilizers, pesticides and herbicides that will affect water 
quality as they drain into streams and boundary waters. Agriculture has the potential 
to increase the loss of topsoil, and potentially impact the limited supplies of water from 
smaller surface waters and aquifers. (Center for Applied Research, 2014)
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The goals and objectives of the Agriculture Management Plan emphasize sustainable ag-
ricultural practices that include regulation of water runoff to minimize soil erosion. The 
plan also requires compliance with applicable chemical application standards.

Air Quality
Air quality during implementation of the 2000 IRMP was generally good. Recent air qual-
ity index ratings for area communities show that the percentage of good days in Incheli-
um ranged from 86% to 99%, Nespelem ranged from 87% to 98%, and Omak ranged from 
70% to 95%.

The primary reason for lower air quality readings is smoke from wildfires during the 
warmer months and from wood stoves during the winter months when inversions occur. 
The highest recent concentration of days in the moderate and unhealthy for sensitive 
groups categories, occurred in Omak in 2014 and were largely the result of the Carlton 
Complex and Devil’s Elbow wildfires that burned over 275,000 acres in the area. (Ray, 
2012, 2013, 2014)

Fire Events
Air emission impacts from wildfires were estimated for 2011, a year with very little wild-
fire activity (408 acres), and limited prescribed fires (3,650 acres). The year’s precipitation 
pattern limited the window of opportunity for prescribed fires and limited the scope of 
wildfires. The location and acres of these fires are shown by airshed in Table 24.

Table 24: Forest Management Fire Type and Acres by Airshed 2011
Airsheds

Treatment All Acres Okanogan 
River

Nespelem Sanpoil 
River

Lake Roosevelt

Broadcast 416 17 399
Hand Piles 

Burned 767 202 194 178 193

Machine 
Piles 

Burned
2467 1375 647 97 348

Total 3650 1577 858 275 941
Ray, Kris. Air Emissions Inventory Criteria Pollutants Base Year 2011.  Air Quality Program, Environmental 
Trust Department, Confederated Tribes of the Colville Reservation, 2013.
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Based on the acres presented in the above tables, emissions were estimated as shown in 
Table 25. In addition to the criteria pollutants, methane emissions are also shown because 
fires are the only source tracked at this time for its contribution to climate change. In years 
with significant wildfire activity, the resulting emissions constitute the largest source on 
the Reservation.

Table 25: Wildfire Acres by Airshed
Airsheds

All Acres Okanogan 
River

Nespelem Sanpoil River Lake Roosevelt

Wildfire 408.5 200 208.5

Wildfire smoke is the largest source of fine particulate matter (PM2.5) emissions on the 
Reservation and in the surrounding area and has the greatest impact on people’s heath. 
Wildfires are unpredictable and control measures are not available to prevent smoke in-
trusions into the area. Large wildfires can create enough smoke that even indoor air qual-
ity is compromised. As Table 26 shows, fire activity in 2011 produced over 5,600 tons of 
carbon monoxide, over 550 tons of PM2.5 and over 580 tons of PM10. (Ray, 2011) For a 
year like 2001 or 2015 when wildfires were over 80,000 and 300,000 acres, the amount of 
PM2.5 would be exponentially greater.

Smoke from North Star fire
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Table 26: Emissions from Fire Events, 2011
Pollutant Code Total Wildfire 

Emissions 
(Tons)

Total Broad-
cast Fire (Tons)

Total Pile Fire 
(Tons)

Total All 
Fire Sources 

(Tons)
Carbon Monoxide 150.9 2035.9 3429.3 5616.0

Methane 7.1 95.8 355.4 458.3
Nitrogen Oxides 3.2 43.7 286.2 333.1

Organic Compounds 6.1 81.7 198.5 286.2
PM Primary (Filt + 

Cond) 17.8 240.2 553.8 811.9

PM Condensable 2.1 28.2 0.0 30.3
PM10 Primary (Filt + 

Cond) 14.7 198.0 369.2 581.9

PM2.5 Primary (Filt + 
Cond) 12.6 169.8 369.2 551.6

Sulfur Dioxide 0.9 12.0 78.5 91.3
Volatile Organic Com-

pounds 7.1 95.8 290.8 393.7

Ray, Kris. Air Emissions Inventory Criteria Pollutants Base Year 2011.  Air Quality Program, Environmental 
Trust Department, Confederated Tribes of the Colville Reservation, 2013.

Wood Stoves
Emissions from residential wood stoves play a large role in air pollution episodes during 
times of low wind and inversions. The health effects on sensitive populations are well 
documented.  Monitoring data from the three permanent continuous monitors has shown 
elevated levels of fine particulate matter during morning and evening hours when winds 
are minimal and when inversions occur.

The 2011 air emissions inventory quantified conventional wood stoves from pre-1990 
and non-catalytic conventional wood stoves post 1990. Conventional stoves do not have 
emission reduction technology or design features.  Non-catalytic woodstoves are those 
units that do not employ catalysts but that do have emission reducing technology or fea-
tures. Typical non-catalytic design includes baffles and secondary combustion chambers.
 
Using the American Community 2007-2011 survey data for households and heating meth-
ods on the Reservation, the information in Table 27 was generated. The calculations also 
assume that each household will use an average of 4 cords of larch per year.
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Table 27: Estimated Residential Wood Stove Emissions, 2011
Pollutant Code Wood Stove Emissions 

(Tons) 
Pre 1990 Conventional

Wood Stove Emissions 
(Tons) Post 1990 

Noncatalytic Conventional

Total Wood Stove 
Emissions all Sources 

(Tons)
Carbon Monoxide 439.27 36.67 475.95
Nitrogen Oxides 5.33 0.00 5.33
PM10 Primary 58.24 5.10 63.34
PM2.5 Primary 58.24 5.10 63.34
Sulfur Dioxide 0.76 0.10 0.87
Volatile Organic Com-
pounds

100.87 3.13 104.00

Pollutant Chemical
Symbol

Pollutant 
Characteristics

Results
(tons/
year)
2008

Results
(tons/
year)
2011

Carbon Monoxide CO Criteria pollutant and 
precursor to O3

594.29 6558

Nitrogen Oxides NOx

Criteria pollutant and 
precursor to O3, PM2.5, &

PM10

148 375

Sulfur Dioxide SO2

Criteria pollutant and 
precursor to  PM2.5, &

PM10

13.39 102

Primary Particulate  
Matter

PM
538.02 894

Particulate matter
(PM)<10 microns PM10 Criteria pollutant 259.28 806

PM <2.5 microns PM2.5 Criteria pollutant 90.8 643

Volatile Organic
Compounds VOC

Criteria pollutant and 
precursor to O3, PM2.5, &

PM10

164.38 597

Source:  Air Emissions of Criteria Pollutants for The Confederated Tribes of the Colville Reser-
vation, 2008 and 2011 by Kris Ray, Air Resource Program, Environmental Trust Department

Table 28: Summary of Air Pollutants 2008 and 2011
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Point Source Emissions
The  air emissions inventories report on four of the six criteria pollutants; Particulate Mat-
ter, Carbon Monoxide, Nitrogen Oxide and Sulfur Dioxide. Additionally, Volatile Organic 
Compounds are reported because they are precursors to Ozone.  Lead and Ozone did not 
occur in significant amounts to be reported. Table 28 provides the total amounts for each 
criteria pollutant and volatile organic compounds in tons per year for 2008 and 2011.

The values shown in Table 28 were summarized from minor point sources and nonpoint 
sources based on calculations from the Tribal Emission Inventory Software Solutions pro-
gram.  The amount of reported pollutants in 2008 did not include prescribed and wildfire 
emissions, however, they were included in the 2011 inventory.  Although the acreage 
burned in 2011 was relatively small, it accounted for the majority of emissions.  Other 
emission sources were gasoline stations, a landfill fire, and residential wood stoves. The 
values shown in Table 29 are based on calculations from the Tribal Emission Inventory 
Software Solutions program.  Two facilities, Colville Plywood and Veneer and Colville 
Indian Precision Pine emitted the vast majority of criteria pollutants in 2008. The amount 
of reported pollutants in 2008 did not include prescribed and wildfire emissions. 

Table 29:  Point Source Criteria Pollutants 2008
FACILITY CO NOx PM-PRI PM10 PM2.5 SO2 VOC TOTAL
Colville Indian 
Precision Pine

129.69 60.34 246.32 96.31 38.39 3.09 36.24 610.38

Colville Indian 
Plywood & 
Veneer

201.22 73.73 208.84 122.75 52.41 8.42 36.31 703.68

Atlas Pellets 11.91 10.16 80.59 7.01 .44 15.77 125.88
Granite North-
west

2.21 .94 .56 .46 .05 .99 .54 5.75

Coulee Dam 
Concrete

1.47 .17 1.64

TOTAL 345.03 145.17 537.78 226.7 90.85 12.94 88.86 1,447.33
Measurements in tons per year.  Source: Ray, Kris. Air Emissions Inventory 2008

The Colville Indian Precision Pine and the Colville Indian Plywood & Veneer mills were 
owned and operated at that time by the Colville Tribal Enterprise Corporation and pro-
duced pine lumber, veneer, and plywood. The vast majority of criteria pollutants were 
emitted by the mills in 2008. Additional point source facilities include the Granite North-
west asphalt batch plant, the Atlas Pellets wood pellet manufacture, and the Coulee Dam 
Concrete batch plant.
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The two mills were closed in 2009 and the Colville Indian Plywood & Veneer mill was 
reopened by Omak Wood Products in October 2013. The mill experienced problems with 
their pollution control devices. These problems were not repaired until early November. 
During this time period, the Environmental Protection Agency, the Washington State De-
partment of Ecology, and the Air Quality Program received numerous complaints con-
cerning the pollution levels in the valley. All of the complaints attributed the smoke to 
the Omak mill.

Figure 53 illustrates the increase in the monthly average PM2.5 concentrations in Omak 
from the previous two years when the mill was not operational. This provides an indica-
tion of the extent that the Omak Wood Products mill was having on emissions levels. 

Source: Air Quality Monitoring Report, 2015, by Kris Ray, Air Quality Program, Office of Environmental Trust, 
Confederated Tribes of the Colville Reservation.

Figure 53: Comparison of Omak Monthly Concentration Averages
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Comparison of Omak monitoring data for the period October 2014 to March 2015 as 
shown in Figure 54 further indicates the effect of the Omak Wood Products mill on air 
quality in comparison to area communities.

Alternatives Comparison
Wildfires play a dominant role in air quality on the Reservation. That will most likely 
continue to be the case during implementation of the 2015 IRMP. The North Star and 
Tunk Block fires in 2015 resulted in severe air quality conditions in August and Septem-
ber. Both Alternatives 1 (Status Quo) and 2 (Enhanced IRMP) address the need to reduce 
fuels with forest thinning and regeneration intended to prevent wildfire from becoming 
catastrophic. Alternative 3 (Forest and Range Health) places added emphasis on forest 
thinning.

Alternative 4 (Expanded Forest and Range Production) would increase the amount of re-
generation and forest thinning that could help reduce wildfire threat on forest lands. Al-
ternative 5 would effectively end timber harvesting and would likely allow fuels buildup 

Omak Wood Products Mill

Figure 54: Average PM 2.5 Concentration Levels

Source: Air Quality Monitoring Report, 2015, by Kris Ray, Air Quality Program, Office of Environmental Trust, 
Confederated Tribes of the Colville Reservation.
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to increase more than any of the other alternatives. The BIA would be challenged to re-
duce fuels on the Reservation in fulfilling the agency’s responsibilities and the Fire Man-
agement Program has limited funding to increase personnel and equipment.

Comparable point source emissions from the Omak mill as measured in 2008 will likely 
continue under Alternatives 1-3, although it is uncertain whether the 58 MMBF harvest 
level of Alternative 3 will be sufficient to fulfill obligations to the mill. Alternative 4 may 
produce more timber than the mill can process, however, other mills in the area would 
likely take advantage of the available timber. Alternative 5 would provide very little tim-
ber, most likely from allotments, and would compromise the ability of the mill to stay op-
erational. In the case the mill should close, point source air emissions would be reduced 
significantly.

There is also the possibility, given an increase in demand for forest products, that the 
Colville Precision Pine facility could reopen. This would add over 600 tons per year of 
pollutants to the air in the Omak airshed in addition to the over 700 tons per year emitted 
by the Omak mill.

Under all alternatives, the effects of wood stoves on the Reservation’s air quality will 
most likely continue for the duration of the 2015 IRMP. Over time, if residences with older 
stoves upgrade to the newer technologies, emissions could be reduced, thereby improv-
ing air quality during the winter days with air inversions.

The Air Quality Program in the Environmental Trust Department has objectives in the 
2015 IRMP to develop a health related burn ban program and educational outreach to 
encourage alternatives to burning and other steps to reduce emissions. The program will 
work with the Mount Tolman Fire Center and other stakeholder groups to minimize ex-
posure to prescribed or managed fire smoke.

Ecosystems and Biological Communities
A variety of habitats vital to fish and wildlife are present on the Reservation, including 
rivers, streams, lakes, riparian zones, wetlands, shrub-steppe, and forest. These habitats 
include features, such as snags, cliffs, woody debris, and old growth trees that are neces-
sary to support a wide variety of fish and wildlife species.

The ecosystems of the Reservation have been altered and shaped by multiple human 
activities and natural occurrences over the last century that have impacted the quantity 
and quality of fish and wildlife habitat. Forest practices affect the structure, size, shape 
and distribution of habitat over a large portion of the Reservation. Forest practices can 
also affect the connectivity of habitats, the presence or absence of wildlife species, and 
can limit the ability of wildlife to move between available habitats. Habitats can become 
fragmented if the patch size, shape, distribution, or structure of them are not connected 
by corridors of similar habitat or are isolated by distance, possibly affecting the long-term 
viability of the affected species.
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Forest roads, whether open or closed, are a disturbance factor that significantly influence 
the ability of some wildlife to utilize existing habitats, particularly hunted, illusive, or 
disturbance-intolerant species. Habitat effectiveness for elk, deer and moose is affected 
by open road density and other factors such as road class (main, secondary, primitive) 
and the presence or absence of adjacent secure cover. 

Roads increase access to big game habitat and the 
sightability of big game species. The intensity of 
road use results in a corresponding increase in stress 
levels in these animals. Increased stress can affect an 
animal’s ability to reproduce and survive during ad-
verse climatic conditions. Continuous disturbance 
caused by road use in drainages, such as during tim-
ber harvest, tend to redistribute big game (particu-
larly elk) to drainages with little or no habitat value.

Livestock grazing and associated management practices influence wildlife as well. Un-
regulated, season-long grazing can affect the quantity and quality of available wildlife 
habitat by changing the vegetative cover and composition. Plants which have a low tol-
erance to grazing pressure may be replaced by more tolerant but less desirable plants.

During dry seasons, especially autumn, or on over-grazed ranges, when desirable grasses 
produce little available green plant material, grazing animals, including livestock, often 
turn to shrubs or deciduous trees as a forage source. Competition between livestock and 
wildlife for plant material can further deteriorate habitats. The loss of seedlings and sap-
lings of shrubs or deciduous trees affects the ability of the ecosystem to persist into the 
future.

Unmanaged feral horses that over-utilize range resources, have had an extremely de-
structive effect on wildlife habitat. In some areas, horses have consumed nearly all her-
baceous cover on the landscape, reducing forage and cover for species such as mule deer, 
elk and grassland bird species, in particular the sharp-tailed grouse. Reduced herbaceous 
cover increases the potential for soil erosion, by both wind and water, and can result in an 
increase of invasive species. (Center for Applied Research, 2014)

As the Tribes have developed multi-use strategies and integrated resource management, 
provisions have been made to protect and preserve ecosystems that support biological 
productivity and diversity. The Fish & Wildlife Department monitors habitat conditions 
for priority wildlife species and works to restore and enhance wildlife habitat.

Areas have been set aside as wilderness, game reserves and mitigation lands to ensure 
viable habitat for game and non-game species that are important to the Reservation com-
munity. Species populations have been augmented and extirpated species have been re-
introduced to the Reservation.

Forest Access Road
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The Tribes’ Project Proposal Process (3P) and the Forestry Program’s adaptive manage-
ment objectives allow the consideration of impacts to ecosystems and habitat in the plan-
ning and evaluation process for timber sale projects. Habitat fragmentation and wildlife 
travel corridors are among the factors considered in the design of timber sales.

Surface waters, including streams, rivers, lakes, and wetlands are managed to minimize 
the impact of timber harvesting and livestock grazing. Water quality is monitored to 
identify impacts that affect aquatic species and beneficial uses. Sources of erosion, such 
as ground disturbance, roads, and stream crossings are managed to reduce impacts and 
restore hydrologic functions.

The goal of the Feral Horse Management Plan is to mini-
mize the negative impacts of feral horses while maintaining a 
healthy and desirable horse population of approximately 50-
200 of the highest quality, most desirable animals for use by 
the tribal membership. A regulated population can function 
in balance with other resources of the Reservation ecosystem. 
(Center for Applied Research, 2015a)

Alternatives Comparison
Under all of the alternatives, these management activities will largely continue. The pre-
ferred Alternative 2 enhances the expiring IRMP by establishing special emphasis areas 
such as lakes, wildlife habitat and travel corridors and cultural plant gathering areas. Best 
management practices are updated to further protect ecosystems and adaptable timber 
harvest strategies help to avoid significant impacts to affected ecosystems and habitat.

The development of a Forest Roads Management Program and the use of Light Detection 
and Ranging technology in transportation planning will further help to reduce the envi-
ronmental impact of roads. Improved road management planning will also create more 
efficient and coordinated use of roads and potentially reduce road density. 

Alternative 4 (Expanded Forest and Range Production) is the alternative that has the 
most potential to compromise these efforts as it significantly increases timber harvest 
activity and the corresponding ground disturbance. Increased grazing under this alterna-
tive can increase competition with wildlife for forage and cover. Exceedances of surface 
water quality standards would likely increase in frequency.  

The expansion of agriculture, under all alternatives, has the potential to impact shrub-
steppe environments in the southwest plateau that are important to wildlife species, 
especially mule deer, sharp-tailed grouse and sage grouse. Orchard development may 
reduce winter range habitat for wildlife, especially big game. Alternative 5, which essen-
tially ends commercial timber harvesting and grazing, thereby reducing tribal revenues, 
could limit the Tribes’ ability to fully maintain the programs that work to restore and 
protect ecosystems.

Feral Horses
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Fish and Wildlife
The Reservation provides habitat for over 300 species of birds, mammals and herpetiles. 
These include a variety of game birds and big game animals that provide subsistence 
food and recreation for tribal members. It also includes habitat suitable for some fish and 
wildlife species that are listed as threatened or endangered by the U.S. Fish & Wildlife 
Service.

These include Chinook Salmon (Oncorhynchus tshawytscha), which are listed as endan-
gered and are found in the Okanogan River and Omak Creek. Steelhead Trout (Oncorhyn-
chus mykiss) are also found in the Okanogan River and Omak Creek, an area designated 
as critical habitat for this federally threatened spe-
cies. The Canada lynx (Lynx canadensis) are listed as 
a threatened species and have been seen on the Res-
ervation. The lynx has suitable habitat in the Reser-
vation’s high altitude wilderness areas.

The Gray wolf (Canis lupus) is listed as endangered 
by both the U.S. Fish & Wildlife Service and the 
State of Washington, however, the federal listing 
excludes the eastern third of the state. In 2008, the 
first resident pack in Washington since the 1930s 
was documented in Okanogan County. Since that 
time, wolves have continued to naturally recolo-
nize the state and two small packs are established on the Reservation.

The grizzly bear (Ursus arctos horribilis) is listed as a threatened species under the En-
dangered Species Act and endangered by the State of Washington. Since some suitable 
habitat may be present, grizzly bears are assumed to be present as infrequent transients 
through the Reservation.

Fish
During the 2000-2014 IRMP planning period, the Tribes’ Fish & Wildlife Department par-
ticipated in the Okanogan Basin Monitoring and Evaluation Program and the Okanogan 
Sub-Basin Habitat Improvement Program that implements habitat restoration strategies. 
The department has been active in restoration activities in the Okanogan Basin intended 
to improve fish habitat.

A very significant project has been the restoration of the Omak Creek Anadromous Fish 
Habitat and Passage. Omak Creek is a unique tributary to the Okanogan, since it is hydro-
logically unaltered and currently supports Steelhead trout and to a lesser extent, spring 
Chinook salmon. The project involves culvert replacement and other measures to reduce 
the amount of fine sediment in the creek watershed. 

Gray Wolf
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Habitat rehabilitation efforts directed towards recovering summer steelhead in Omak 
Creek originated in 1997 and continue to be pursued with promising results. Due to im-
proved habitat conditions, there is the potential that a larger proportion of the steelhead 
population in Omak Creek will be naturally produced. If this occurs, then the rehabilita-
tion efforts that have been undertaken could be a blueprint for how to proceed in recov-
ering steelhead in other tributaries throughout the basin.Results from steelhead adult 

enumeration efforts in the Okanogan subbasin, shown in Figure 55, indicate that the 
number of spawning steelhead in the Okanogan River, both hatchery and naturally pro-
duced, has been increasing since data collection began in 2005. (Miller, B.F., et al. 2014. )

The Fish & Wildlife Department has several other programs to enhance the Reservation’s 
fisheries, with efforts to improve water quality in lakes, control non-native predator spe-
cies, and to mitigate losses of anadromous fish caused by the construction and operations 
of the Chief Joseph and Grand Coulee Dams. Habitat restoration and protection activi-
ties, such as restoring fish passage barriers, fencing, riparian planting, stream bank and 
habitat restoration have been implemented and are monitored.

The Colville Tribal Fish Hatchery produces a minimum of 50,000 pounds of trout an-
nually. Hatchery staff distribute rainbow, eastern brook, and lahontan cutthroat trout 
throughout reservation waters. The hatchery is located on the northern bank of the Co-
lumbia River downstream from Bridgeport, Washington on land owned by the Colville 
Tribes. All fish that are produced are released into Reservation and boundary waters, in 
an effort to provide a successful subsistence and recreational fishery for Colville tribal 
members and provide sport fishing opportunities for nonmembers. (Center for Applied 
Research, 2014)

Figure 55: Steelhead Production 2005-2014
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Wildlife
The Wildlife program works to support and maintain abundant wildlife populations 
through annual wildlife surveys, habitat restoration and population augmentations. 
These efforts promote a balance of biodiversity important to the Reservation community. 

With expertise in habitat protection and restoration, the Fish & Wildlife Department pro-
vides fencing, planting, and maintenance of native vegetation throughout the Reserva-
tion. In addition, the staff protects and monitors vital native vegetation to ensure essential 
wildlife habitat such as big game winter range, fawning and calving habitat and travel 
corridors.

Maintaining wildlife populations and habitat is greatly affected by past management 
practices and the legacy of fire suppression, timber harvesting, road density, unmanaged 
grazing and habitat loss from development.

The program has succeeded in preserving sharp-tailed grouse on the Reservation. The 
successful reintroduction of California bighorn sheep populations has led to the first trib-
al member hunt of bighorn sheep since the sheep were extirpated from the Reservation. 
Two packs of gray wolves have naturally returned to the Reservation, after a 70-year ab-
sence. Recently, the program reintroduced pronghorn antelope to the Reservation.

Habitat protection and restoration has occurred on over 65,000 acres throughout the res-
ervation with fencing, planting, and maintenance of native vegetation that supports na-
tive wildlife species. Between 2001 and 2014, over 40,500 acres were treated for noxious 
weeds, 14,550 acres with non herbicidal treatments, and during 2004-2014 almost 120 
miles of new boundary fencing was installed to protect critical habitat from livestock 
damage. These efforts ensure that big game populations will continue to meet the subsis-
tence requirements of the tribal membership. (Center for Applied Research, 2014)

Wildlife Population Surveys
Elk, deer, moose, and bighorn sheep are an important part of Colville tribal culture, pro-
viding subsistence and spiritual values to tribal members and their families.  The Fish & 
Wildlife Department conducts big game aerial surveys during years when winter weather 
is favorable for observing animals and when funding is available.  These surveys provide 
population composition and species abundance data for white-tailed deer, mule deer, elk, 
moose, bighorn sheep, and feral horses on the Colville Reservation.   

In 2001, Fish & Wildlife biologists began using data modeling in conjunction with aerial 
survey software to estimate population size and composition for elk, deer, moose, and 
bighorn sheep.  The model uses algorithms to account for factors affecting the ability of 
observers to spot animals from a helicopter.  Some of these factors include the percent of 
snow cover on the ground, the activity of the animals, the type of vegetation present, and 
the percentage of cover obscuring the animals. The aerial survey program makes group-
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by-group corrections to raw survey data, estimating the number of animals that would 
have been counted if every subunit had been flown and visibility was not obscured by 
vegetation. 

During mild winters, the lack of snow accumulation at higher elevations in combination 
with the absence of snow in the majority of the known winter range reduces the ability to 
observe animals from the air. Animals are more dispersed across their habitat due to mild 
conditions instead of concentrating in their classic winter ranges where they can be sur-
veyed most effectively. This results in wide variations between survey years in the num-
ber of animals observed.

Deer, Elk and Moose
An important goal of the Fish & Wildlife Department 
is to ensure that big game animals, particularly deer, 
elk and moose are available to tribal members to pro-
vide subsistence food sources and to ensure the con-
tinuation of hunting as a traditional cultural activity.

Observed and model estimates of big game popula-
tions since 2002 indicate that the Fish & Wildlife De-
partment has been successful in ensuring that these 
important animals on the Reservation have viable 
populations. The surveys indicate that deer, elk 
and moose are showing a gradual increase in pop-
ulations over time.

Bighorn Sheep
The Fish & Wildlife Department also monitors the big-
horn sheep population that were successfully reintro-
duced on the Reservation. Observed numbers indicate 
that between 2010 and 2015, the bighorn sheep popula-
tion has increased from the very small original number 
with each survey, and has allowed the first official trib-
al member hunt of bighorn sheep on the Reservation.

Sharp-Tailed Grouse
The Colville Indian Reservation has the largest, most 
stable sharp-tailed grouse population remaining in the state. The entire Reservation pop-
ulation exists as three subpopulations within Okanogan County. These subpopulations 
are becoming distinct and isolated through habitat fragmentation. The small populations 
surrounding the Reservation are vulnerable in this regard. 

Moose at Armstrong Meadows

California Bighorn Sheep
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The sharp-tailed grouse population has been surveyed since 
1979 and is currently considered to be self-sustaining to de-
clining. However, increases in livestock grazing or other ag-
ricultural use that eliminates habitat, has the potential to re-
duce breeding success and threaten the viability of the species 
on Reservation lands. In 2001, the Sharp-tailed Grouse Resto-
ration Project was funded by the Bonneville Power Adminis-
tration to address this species and their habitat on the Colville 
Reservation and surrounding area of Washington State. 

Community Concerns
When asked how important it is for the Tribes to monitor 
wildlife populations, habitat conditions and harvest data, 97 percent of 2014 Commu-
nity Survey respondents indicated that it is either very important or somewhat import-
ant. Protecting threatened, endangered or sensitive species of fish and wildlife is almost 
unanimously supported by respondents. Only 1 percent of respondents feel that this pro-
tection is not important.

Whereas, 75% of respondents feel that lakes, rivers and streams are adequately stocked 
with fish, significant concern was expressed about wildlife conditions, especially for game 
animals. Respondents indicated (52%) that, in general, the habitats of the Reservation ad-
equately support the wildlife species important to them. However, 46 percent either feel 
that they don’t (16%) or aren’t sure (30%).

Game animals are an important source of food for tribal families, with 73% indicating 
game animals as an important food source. The resilience of game animals on the Reser-
vation, however, is a concern. Some respondents feel that the number of big game on the 
Reservation has declined. 

Sharp-tailed grouse

Rocky Mountain Elk
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Alternatives Comparison
Wildlife
Under the Status Quo Alternative 1 and the preferred Enhanced IRMP Alternative 2, the 
efforts of the Fish & Wildlife Department will continue and can be expected to result in 
continued stability and growth of monitored game species. The effects of the forest road 
system and disruptions from timber harvest activities will continue, however, the contin-
ued use of the Project Proposal Process (3P) and adaptive management practices, ongoing 
restoration activities, and the maintenance of game reserves and mitigation lands should 
ensure habitat viability.

Alternative 3 (Forest and Range Health) involves forest-wide thinning on over 17,000 
acres each year, twice the acreage affected by Alternatives 1 & 2. This alternative could 
result in habitat loss and would involve road construction and an increase in the amount 
of activity on forest access roads across the Reservation, which could increase the stress 
on game animals. Alternative 4 (Expanded Forest and Range Production) would also 
increase forest road construction and activity, resulting in habitat loss and fragmentation 
combined with increased competition from greater numbers of livestock.

Alternative 5 would essentially end commercial timber harvesting and livestock grazing. 
The resulting reduction in forest road use and lack of competition from livestock grazing 
would benefit wildlife. The loss of revenue from timber harvesting might compromise 
the Fish & Wildlife Department’s restoration and maintenance programs in the long run.

Fish
The Fish & Wildlife Department’s efforts during the last planning period have been suc-
cessful in improving fish habitat and in providing fish for tribal subsistence. The 2014 
Community Survey revealed that 73 percent of respondents fish in the Reservation lakes, 
rivers, and streams. Over half of those indicated that fish is an important source of food for 
their families and 75 percent believe that the Reservation waters are adequately stocked 
with fish. (Center for Applied Research, 2014)

Under all of the alternatives, these efforts by the Fish & Wildlife Department should con-
tinue to make progress improving fish habitat. Alternative 4 (Expanded Forest and Range 
Production) which would involve increased ground disturbance, would likely increase 
the instances of fine sedimentation in streams affected by harvest activity and road de-
velopment.

Restoration activities directed at problematic stream crossings that are currently funded 
through the Restoration Plan may ultimately be reduced under Alternative 5 due to re-
duced tribal revenue resulting from the lack of timber sales. 
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Vegetation
The Reservation is distinguished by a large coniferous forest and a shrub-steppe lowland 
along the Columbia and Okanogan Rivers. Under the existing IRMP, the forest is to be 
sustainably managed to provide long-term, economic, cultural and environmental bene-
fits to the community. Rangelands of the Reservation are intended to provide forage for 
livestock and wildlife, including game animals that provide a food source for the resi-
dents of the Reservation.

Forest Species Composition
Historically, the forest landscape of the Colville Reservation was much different than it is 
today. Early descriptions often refer to an open, park-like setting of large Ponderosa pine 
trees with an understory of productive grasses. 

Dense stands of smaller trees characterize today’s forest. Fire sensitive species such as 
Douglas fir and subalpine fir are more common, often forming dense understories that 
compete strongly with the dominant overstory for limited resources. The change in spe-
cies composition and structure over time has resulted in significant forest health con-
cerns. Dwarf mistletoe, bark beetles, spruce budworm and other insects and pathogens 
are more likely to occur at epidemic levels today than in the past.

The ecological change in the forest created numerous management challenges for the 
Tribes’ natural resource programs. Desired species such as western larch and pondero-
sa pine, that are more resistant and resilient to fire, require a lot of sunlight (as they are 
shade intolerant) to establish and grow. In order to restore the forest to a more historic 
species composition, an even-aged management strategy was prescribed in the IRMP.

Many of the large, scattered ponderosa pine and western larch that would have domi-
nated the landscape have been removed, died or have severe dwarf mistletoe infections. 
Consequently, there is not enough western larch and ponderosa pine left on the landscape 
for these tree species to naturally regenerate. A significant portion of the landscape must 
be planted with seedlings in order to re-establish these desired tree species. Tree planting 
can be very expensive, but is necessary to establish trees on many sites.

During development of the first IRMP and public meetings, the planning team recog-
nized that implementing an even-aged strategy would require the retention of some large 
trees. They also recognized the need to incorporate other ecologically important princi-
ples into the Forest Management Plan.



STATEMENT OF PURPOSE AND NEED      STATEMENT OF PURPOSE AND NEED      ENVIRONMENTAL CONSEQUENCES

246 247FinalProgrammatic EIS Programmatic EISFinal

Leaving large trees and habitat patches has been the primary strategy for regenerating 
the forest under the IRMP. Although this strategy reduced the available harvest volume, 
it more effectively fulfilled the economic goals of the Tribes’ forest products industry 
while maintaining a visually appealing landscape that would meet the Desired Future 
Conditions developed with input from the tribal membership for the IRMP. (Center for 
Applied Research, 2015a)

Traditional Cultural Plants
Many of the native plant species in the Reservation region have a variety of traditional 
uses (See Appendix G). Gathering foods, medicines and plants used for ceremonial activ-
ities represents an important aspect of tribal members’ cultural identity. Traditional gath-
ering on foot or on horseback has changed to access with vehicles on a forest road system.

Timber harvesting, livestock grazing and wildlife can 
damage important plants such as huckleberries. During 
the project planning process (3P), harvest planners and 
cultural plant specialists attempt to avoid important 
gathering areas by adjusting timber sales or schedul-
ing, for example, in winter when snow provides some 
protection for plants. Tribal members have their favorite 
gathering areas on the Reservation and many prefer not 
to divulge their location. This makes it difficult to pro-
tect these areas when their significance and location is 
not known by resource managers. (Center for Applied 
Research, 2014)

Regeneration harvest treatment under the current IRMP, with leave-tree 
retention (Cody Lake vicinity)

Huckleberries
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Rangeland Forage
Based on the 2015 range inventory, the Reservation range units produce over 273,000 tons 
of forage each year. Not all of this forage is accessible for grazing due to steep slopes and 
lack of watering points. Only about 25 percent of shrub-steppe and 50 percent of forest 
forage are considered to be accessible for livestock grazing. In addition, the Range Pro-
gram maintains a forage utilization standard called “take 
half/leave half” that reserves forage and habitat for wild-
life.

Allowing for these factors, a potential capacity of 282,368 
animal unit months (AUMS) would be available and, with 
intensive management, could support over 47,000 head of 
cattle. This would require extensive fencing, watering facil-
ities, and sufficient manpower to manage rotational grazing 
practices.

For these reasons, less than 80,000 AUMs were designated for livestock grazing under the 
2000 IRMP, which would have allowed up to 13,000 head of cattle on the Reservation’s 
range units. This level of grazing was never realized and in 2015 only 23,000 AUMs were 
actually permitted, representing less than 3,800 head of livestock. In some cases, grazing 
permittees don’t use all the AUMs they purchase in order to reserve a range unit for their 
sole use. In addition, ranchers are retiring and not passing their operations on to the next 
generation. Ranching profits are down due to the increasing cost of operation and young 
people are not as interested in cattle ranching. (Center for Applied Research 2015a)

Overgrazing damages the long-term productivity of 
rangeland forage and allows noxious weeds, such as cheat 
grass, to invade. Out of forty-eight range units, only four 
have been identified as heavily grazed. These range units 
are on the west side of the Reservation in lower elevation 
sage brush steppe ecological sites that are infested with 
cheat grass. The Range Program is currently developing 
management strategies for these units including reduc-
tion of livestock numbers and treatments to reduce the 
cheat grass infestation. 

Conservation Plans are being developed for individual range units to benefit livestock, 
wildlife, and the livestock producers. The Range Program has incorporated addition-
al range infrastructure in management strategies to improve overall rangeland health. 
Wildlife friendly fencing, spring developments, cattle guards, salting practices, noxious 
weed controls, reseeding, and other improvements have been added to range units to 
keep livestock evenly distributed throughout the units to ensure range health and sus-
tainable consumption of available forage. (Rodgers and Utt, 2016)

Livestock grazing

Cheat Grass
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The Range Program assesses forage production with measurement plots located through-
out the Reservation rangelands. Measurements were taken in 1985 and in 2012. There 
were 104 measurement plots that were measured in both inventories. Appendix O pro-
vides the details of the 104 plots. Of these, 54 showed higher production in 2012 than 
1985. In comparison, 50 plots showed a lower production in 2012. Total production for 
these 104 plots shows approximately 8 percent less production overall in 2012 compared 
to 1983-85. (North Wind Resource Consulting, 2013.)

The significance of the slightly lower production of these 104 plots is not clear. Livestock 
numbers have declined since 1985, whereas deer populations have increased. An increase 
in noxious weeds can contribute to a reduction in forage over time. Wildfires can further 
allow noxious weeds to crowd out native species.

Weeds are easily established in highly disturbed sites such as roadsides, trails, cat lines, 
and in overgrazed or over harvested areas. Even well managed land in good condition 
is susceptible when natural disturbances such as fire, open niches in a plant community, 
and grazing animals distribute plant parts and seeds.

The 2000 IRMP and the Integrated Weed Management Plan implemented adaptive man-
agement and ecologically-based principles to manage weed species. Adaptive manage-
ment for weed control focuses on establishing or reestablishing desired vegetation in 
place of the invasive weeds at a site rather than simply eliminating the weeds themselves. 
(Center for Applied Research 2015a)

Community Concerns
During the previous planning period, livestock grazing has played an increasingly less 
dominant role in the Reservation economy. Only 8% of respondents to the 2014 Commu-
nity Survey indicated that they grazed livestock on the Reservation’s rangelands. The 
survey asked about the community’s general feelings toward cattle grazing on the Res-
ervation. Thirty-four percent (34%) of respondents felt that grazing was an important 
source of income for tribal ranchers and allotment owners, and 34% of respondents felt 
that livestock and wildlife grazing are essential to maintain rangeland health and pro-
duction.

The survey also revealed that respondents believe cattle grazing on rangeland has the 
potential to negatively impact streams and wetlands if not managed correctly (57%), and 
that heavily grazed range units should not be grazed every year (49%). However, only 
21% of respondents indicated their belief that grazing on the Reservation should be dis-
continued all together.

Respondents recognize that invasive non-native plant species pose one of the most se-
rious threats to wildlife habitat and biodiversity throughout the Reservation. The vast 
majority of survey respondents (94%) indicated their concurrence with this assessment, 
stating that it is important for the Tribes to control the spread of noxious weeds on the 
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Reservation. This concurrence, however, was qualified by 70% of respondents who agreed 
that whenever possible, non-herbicidal weed control measures should be used. (Center 
for Applied Research, 2015b)

Alternatives Comparison
Under Alternative 1 (Status Quo) and Alternative 2 (Enhanced IRMP), the Forestry Pro-
gram will continue to restore ponderosa pine and western larch to the Reservation’s for-
est. Although the forest-wide thinning activity of Alternative 3 (Forest and Range Health) 
would show preference for retaining ponderosa pine trees, it would be much less ef-
fective in returning the forest to historic conditions or to effectively control insect and 
disease problems. Alternative 4 (Expanded Forest and Range Production) would also 
promote the restoration of desired tree species. Alternative 5 (No Timber Harvesting and 
Grazing) would not restore desired species and would likely result in an increase in insect 
and disease problems.

Under Alternatives 1-3, livestock grazing would continue at the current level of approx-
imately 3,800 head of cattle. If current trends continue, that number may decrease over 
time. Forage production would not be expected to change significantly. The Range Pro-
gram would continue to maintain and improve grazing infrastructure, including fenc-
ing, watering and salting facilities. Alternative 2 would have additional efforts to enforce 
permit requirements and provide educational outreach to permittees to encourage best 
management practices.

Alternative 3 would rest heavily impacted range units for one or two grazing seasons 
allowing the forage to regrow, infrastructures could be reassessed for repairs or damag-
es, and noxious weed control and replanting could take place during these rest periods. 
This alternative would involve additional cost for both the Program and permittees who 
would have additional infrastructure and transportation costs.

Alternative 4 would increase the number of livestock grazing on the Reservation range-
lands. It would provide additional revenue for the Range Program as the majority of new 
permittees are expected to be non-member, off-Reservation cattle ranchers paying full 
market price. The increased revenue may be more than offset by a significant increase in 
management and compliance work. In addition, significantly more range infrastructure 
would be needed. The increase in livestock could potentially result in an increase in im-
pacts to forage productivity, traditional cultural plants, riparian areas, streams, and soils. 
Wildlife would experience increased competition for forage. Reintroducing sheep and 
goats could threaten the bighorn sheep that were once extirpated by diseases transmitted 
by domestic sheep and goats.

Eliminating grazing under Alternative 5, most of the small tribal livestock producers 
would be forced to sell their herds. Grazing infrastructure would be left to deteriorate 
unless funding was made available to remove it. Grasses and shrubs on the range would 
likely flourish but increase the risk of grass fires.
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Cultural Resources
Under the National Historic Preservation Act, the Colville Tribal Historic Preservation 
Officer is to be consulted regarding proposed projects on the Reservation that have the 
potential to adversely affect historic properties. Regulations under the National Historic 
Preservation Act provide criteria to determine whether a cultural resource is eligible for 
inclusion in the National Register of Historic Places.

The History/Archaeology Program identifies cultural sites that may be affected by pro-
posed projects and coordinates with project proponents to avoid sites or develop appro-
priate mitigation measures. As part of the Project Proposal Process (3P), the program 
reviews applications and participates in project planning for major natural resource and 
other projects on the Reservation. They contribute to the preparation of environmental 
assessments and conduct cultural resource surveys. Cultural plants that may be affected 
by natural resource projects are identified.

The program conducts surface surveys of proposed timber sales, utilizing predictive 
models to identify high probability areas for archeological and cultural resources. With 
each harvest entry, a different area is surveyed by walking transects. The survey can 
also include subsurface investigation. During harvest, logging operators are required to 
report any archeological or cultural resources they may encounter. The History/Archae-
ology Program offers Cultural Resource Technician Training to Forestry staff and others 
every other year.  Even with these precautions there remains a possibility that archeolog-
ical and cultural resources may be inadvertently damaged by logging activity.

Paleontological resources, typically plant fossils, are located on the Reservation. To date, 
no significant instances of these fossils have been reported and the program does not 
have a management plan for them.

Culturally significant plants are important to the community. Under the Restoration Plan, 
inventory work has been underway to manage an herbarium and monitor traditional 
plant plots. Four tribal members are receiving training through the Restoration Plan for a 
five-year period. The program is seeking grant funding to con-
tinue the inventory and monitoring work after current funding 
runs out. (Moura, 2016)

Wildfires
Wildfires are the greatest threat to archeological and historic re-
sources. The wildfires of 2015 caused damage to numerous sites, 
including petroglyphs and historic structures. Although wild-
fires damage these resources, they also reveal previously un-
known sites in post fire surveys. The 2015 fires revealed 47 new 
sites. (Meyer, 2016) Fire Damaged Petroglyph
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Community Concerns
The protection and preservation of cultural and archaeological resources is extremely 
important to tribal members as revealed in the 2014 Community Survey. When asked 
whether the IRMP should provide for protection and preservation of cultural and ar-
chaeological resources, respondents were virtually unanimous (97%) in stating that it is 
important.

A large majority of survey respondents (69%) indicated that they or their family members 
actively gather plants on the Reservation. Of those who gather, they were evenly divided 
between describing their access to these gathering sites as fairly easy (49%) or somewhat 
difficult (49%). Only 4% indicated that access to most sites was very difficult. A large ma-
jority of respondents (84%) have particular sites that they use regularly.

Respondents were also asked if their ability to gather plants and other natural resources 
have been impacted by land management practices or wildfire. The two most cited im-
pacts were wildfire (45%) and livestock and wildlife grazing (45%). Closed roads (42%) 
and timber harvesting (42%) were the second most cited impacts. Loss of access to partic-
ular sites was indicated by 35% of respondents.

Respondents (66%) indicated that they use forest access roads to access gathering sites 
and 34% indicated that they have driven on a closed road to access gathering sites, game 
animals or for recreation. Tribal members desire to continue actively gathering traditional 
cultural plants on the Reservation.

Alternatives Comparison
The Tribal Historic Preservation Office will continue to exercise their responsibilities in 
compliance with federal laws protecting archeological, historic and cultural resources 
under all of the alternatives. The History/Archeology Program will likewise continue to 
participate in the Project Proposal Process to protect cultural resources, including cultur-
al plants and gathering areas. 

Wildfire will continue to be the greatest threat to 
archeological and historic sites. Alternatives 1-4 
all include the risk of accidental logging dam-
age to unknown sites, however, they all involve 
fuels reduction practices that will help reduce 
the potential for catastrophic wildfires. Alterna-
tive 5, which effectively ends commercial tim-
ber harvesting by the Tribes, would likely result 
in an increase in fuels buildup, creating greater 
risk of damage from wildfires. 

Burned Historic Building



STATEMENT OF PURPOSE AND NEED      STATEMENT OF PURPOSE AND NEED      ENVIRONMENTAL CONSEQUENCES

PB 253FinalProgrammatic EIS Programmatic EISFinal

Socioeconomics

Introduction
Each of the alternative management strategies considered in the development of the Inte-
grated Resource Management Plan (IRMP) is comprised of a unique set of characteristics, 
and if adopted, a unique set of social and economic implications. The strategy imple-
mented by the Tribes to manage the Reservation’s natural resources plays an important 
role in the regional economy, and in terms of economic impact, the Tribes’ forest manage-
ment, forest harvest practices, and range management strategies are the most significant 
variables in each of the alternatives.

Figure 56: Impact Analysis of Revenues and Expenditures
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Due to the limited availability of contemporary economic multiplier data that is confined 
to the geographical boundaries of the Colville Reservation, for the purposes of this anal-
ysis, the Study Region is defined as Ferry County and Okanogan County, Washington. 
Because the forestry, logging, and milling industries account for such a significant portion 
of the Study Region — where they employ approximately 20% of the working popula-
tion — the most dramatic social and economic impacts associated with the selected IRMP 
alternative are linked with these industries. 

The analysis and results described herein primarily focus on the initial and final demand 
changes in output, employment, and labor income in the Study Region that would result 
from the adoption of each of the management alternatives considered for the IRMP. Fig-
ure 56, provides a summary of the various channels of output and employment that can 
be directly tied to the adoption of each management alternative. Generally speaking, the 
scope of each management alternative does not limit the total regional impact to forestry 
or range activities as may be suggested by Figure 56. Rather, Figure 56 is designed to il-
lustrate the total scope of direct impacts (i.e., as differentiated from indirect and induced 
impacts) within the region resulting from a given management alternative.

Baseline Conditions
Each of the five management alternatives were evaluated based on how they would affect 
a baseline regional economy and social conditions wherein the Tribes’ do not utilize or 
manage the Reservation’s natural resources. Therefore, the values reported here reflect 
the entirety of the regional output, employment, and labor income that can be traced back 
to the adoption of each specific resource management alternative. These figures should 
not be construed to represent a change from 2014 or 2015 regional output, employment, 
and labor income. 

Wherever possible, the revenue and employment inputs for each of the management 
alternatives were constructed from 2014’s actual level of economic activity related to re-
source management. At the time this analysis was drafted, the most current data year 
available for all inputs was 2014. Further, it was concluded that the level of activity as-
sociated with each of the indicators and input variables utilized in this analysis over the 
coming 15-year planning period were best exemplified by 2014 economic input and out-
put levels within the Study Region. 
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During the 2014 calendar year, the Tribes harvested approximately 60 MMBF of mar-
ketable timber. This level of harvest facilitated approximately 400 direct full-time and 
part-time employment positions in the areas of logging operations, trucking, the Colville 
Tribal Sort Yard, Omak Mill, forest development, mechanical site preparations, and in the 
Colville Tribal and BIA forestry departments. Additionally, the Tribes’ Range Department 
employed 18 full-time and part-time employees and generated approximately $830,000 
in revenue through the issuance of grazing leases and permits.

Alternatives Comparison
For the purposes of this socioeconomic impact assessment, the guiding variables extract-
ed from each of the five management alternatives are summarized in Table 30. The socio-
economic impact assessment model was framed using these major input areas.

Table 30: Key Variables Used in Impact Model
Alternative 

1
Alternative 

2
Alternative 

3
Alternative 

4
Alternative 

5
Annual allowable 
cut (MMBF)

77.1 77.1 58 100 0 

Harvest acres 8,589 acres 8,589 acres 17,269 
acres

11,100 acres 0 acres

Non-commercial 
forest management 
priority

Medium Medium-
High

High Medium Absent

Road management 
priority

High High High High High

Livestock lev-
els maintenance 
(AUMs)

79,594 79,594 79,594 119,391 0 

Range management 
priority

Medium Medium-
High

High Medium Absent

 
Analysis Input Values
Harvest Schedule and Resulting Revenue/Expenditures
The most significant and consequential IRMP input variable is the annual allowable cut 
and the resulting harvest schedule associated with each alternative. The level of harvest 
has a direct effect on the number of logging, trucking, milling, site preparation, and forest 
management employment positions in the regional economy. And, because the stumpage 
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revenue realized from harvest activities is paid into the Tribes’ General Fund 1, the level 
of harvest also has a significant impact on the number of jobs within the Tribes’ IT, social, 
and public works programs. Therefore, the level of expenditure and output within each 
of these sectors is also directly correlated with the harvest volume.

The harvest volumes shown in Table 31 for each management alternative were utilized as 
base model variables in the impact analysis. Harvest volumes associated with manage-
ment Alternatives 1 and 2 were extracted directly from the 2015 Colville Tribes Draft For-
est Management Plan (Hunt, 2015), and are therefore based on an established program of 
harvest which specifies the geographical areas of the harvest, the treatment type, and an
 estimate of the quantity of each species to be extracted. For this reason, Table 31 presents 
a level of detail for these two management alternatives that was not available for Alterna-
tives 3 and 4. Alternative 5 presents a management alternative where there is a complete 
absence of forest thinning or timber harvesting (commercial or otherwise).
1 The amount of stumpage revenue that is ultimately deposited in the Tribes’ General Fund does 
not represent the full stumpage value of the harvested resource in a given year. Rather, it is the 
remaining balance after a series of deductions for forest management activities (10% of total 
stumpage), environmental cleanup ($5 per MBF harvested), and land purchases ($10 per MBF 
harvested). The model described herein accounts for these deductions and their associated eco-
nomic impact within the Study Region.

 

Table 31: Estimated Harvest Volumes by Alternative
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Based on the projected harvest volumes over the fifteen-year planning period shown in 
Table 31, Table 32 illustrates the total gross revenues generated within the Study Region 
for each alternative that would result from that level of harvest. These estimates were 
derived from delivered log bids proffered to the Tribes between 1996 and 2016 by sever-
al mills located in close proximity to the Study Region. An annual inflation adjustment 
factor of 1.3% — influenced by the trailing 20 years’ producers price index for lumber 
products — was employed to account for price fluctuations within the timber industry 
and their effect on harvest revenues over the 15-year planning period. In reality, net rev-
enues realized by the Tribe over the 15-year planning period may vary from year to year 
depending on the quality and species of the timber being harvested.2  Harvest revenues/
expenditures may also fluctuate relative to the dynamics and adversity of the terrain 
within individual harvest areas. To the greatest extent possible, this effect has been nor-
malized over the 15-year period by utilizing actual Reservation harvest revenue figures 
from the previous 15-year planning period (i.e., 2000-2014).

Table 32: Harvest Revenue/Expenditures by Alternative

The annual revenue figures outlined in Table 32 represent the total revenues generated in 
the timber harvesting process, including: forest planning and management, sale admin-
istration, site preparation, harvest activities, and transportation of the harvested timber 
products to the mill. Alternatively, these figures can be described as the total cost to the 

2 Species, quality, and diameter all affect log delivery bids/prices and therefore also affect har-
vest revenues. Because market demand for individual species and size classes will vary over the 
15-year planning period, a set level of harvest by species or size class for each of the manage-
ment alternatives was not available. 
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Omak Mill and other local mills to secure raw inputs to which value is added in the mill-
ing process. Approximately 90% of the revenue figures described in Table 32 would be 
delivered to the Tribes’ General Fund, the remaining 10% plus approximately $20/MBF 
would be utilized for forest management activities and future sale preparation. 

In addition to the revenue figures shown in Table 32, each management alternative will 
also affect the revenue generated by the Omak Mill and other mills that may come on-
line throughout the Study Region that purchase and process timber harvested from the 
Colville Reservation. The majority of the timber harvested from the Reservation is pur-
chased by the Omak Mill, the remaining supply will be sold to other local mills within 
the Study Region and mills outside of the Study Region. The Omak Mill revenue figures 
shown in Table 33 were calculated from the mill’s Fiscal Year 2015 reported gross annual 
revenue statistics (Omak Wood Products, 2015).

It is assumed that the annual allowable cut levels associated with management Alter-
natives 1, 2, 3 and 4 would be sufficiently high enough to allow the Tribes to meet their 
annual 40 MMBF obligation to the Omak Mill, and therefore the effect on mill revenues 
and output between these alternatives would be negligible. Still, it should be noted that 
the retention of large trees under Alternative 3 could compromise fulfillment of the lease 
agreement with the Omak Mill. Alternative 5 would not allow the Tribes to meet the an-
nual 40 MMBF obligation to the Omak Mill and may therefore cause the Tribes to default 
on their lease agreement. 

In 2014, the Omak Mill processed 66.67 MMBF of timber, 40 MMBF (80%) of which was 
harvested from the Colville Reservation. It is understood that the operational feasibility 
of the Omak Mill is contingent upon this aspect of the lease agreement. However, the 
possible closure of the mill and its impact on the broader regional economy is outside of 
the scope of this analysis. For this reason, it is assumed that Alternative 5 (which consti-
tutes a 40 MMBF annual supply deficit to the Omak Mill) will not force the Omak Mill 
to become totally financially insolvent. Rather, it is assumed that the Omak Mill could 
offset the 40 MMBF required under the lease agreement with timber resources harvested 
off-Reservation.

The portion of the Omak Mill’s revenues that can be attributed to the 40 MMBF harvest-
ed from the Colville Reservation pursuant to the Tribes’ lease agreement with the mill is 
shown in Table 33. These figures represent the total value added resulting from milling 
the raw timber into processed wood products.
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Table 33: Local Mill Revenues from Harvest by Alternative
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Road Management Program Revenue
Under each of the five resource management alter-
natives, the Tribes would set aside funding ded-
icated to the maintenance, closure, and decom-
missioning of forest roads over the fifteen-year 
planning period. To date, there are three  potential 
sources of funding that would be used to facilitate 
a forest roads management program responsible 
for maintaining and monitoring activities associ-
ated with forest roads:  P.L. 93-638 Department of 
Transportation contract funds, the Restoration Plan set-
tlement funds, and a tax imposed on fuels purchased 
from the Tribes’ fuel sales locations (Desautel, 2015). 

Each of these funding sources is ancillary to har-
vest and milling revenues, and therefore the 
change in demand represented by the creation of 
the forest roads management program  is includ-
ed in the economic impact model as an additional 
variable. Table 34 shows the approximate level of 
non-harvest related annual expenditures associat-
ed with the program. It should be noted that in this 
analysis, it is assumed that the road management 
program will first be funded beginning in 2017. 

Forest Road

Table 34: Road Management Fund-
ing 2015-2029

Year Funding
2015 $0.00
2016 $0.00
2017 $4,000,000

2018 $6,000,000

2019 $6,000,000

2020 $6,000,000

2021 $6,000,000

2022 $6,000,000

2023 $6,000,000

2024 $6,000,000

2025 $6,000,000

2026 $6,000,000

2027 $6,000,000

2028 $6,000,000

2029 $6,000,000

Average $5,070,000

Total $76,000,000
All figures expressed in 2016 dollars
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Range Management Program Revenue
The final aspect of the resource management alternatives that would equate to a change 
in economic activity in the Study Region is the Range Management Program. Alterna-
tives 1, 2, and 3 would not significantly alter the economic attributes of the program from 
its 2014 level of output and employment. Under Alternatives 1, 2, and 3, it is assumed 
that current range utilization is representative of range utilization over the 2015-2029 
planning period. However, it is worth noting that only about 29% of the allowable AUMs 
under these three alternatives is currently being utilized across the Reservation. Because 
ranching profits are down due to the increasing cost of operation and a diminishing re-
gional interest in ranching, stocking rates are expected to remain low over the next fifteen 
years (North Wind Resource Consulting, LLC, August 2015) barring a dramatic change 
in the industry or a significant alteration of the Tribes’ grazing policies (as is represented 
by Alternative 4).

Table 35: Grazing Permit Revenues by Alternative
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Alternative 4 would produce a notable change in the level of grazing lease revenue be-
cause the Tribes would begin to allow off-Reservation non-tribal members to lease range-
lands for grazing purposes. Note that an annual inflation adjustment factor of 3.2% — 
influenced by the trailing 20 years’ producer price index for slaughter livestock — was 
employed to account for price fluctuations within the cattle industry and their potential 
effect on grazing revenues over the 15-year planning period.3  The revenue assumptions 
shown in Table 35 represent an increase in grazing revenue that is commensurate with 
opening up an additional 40,000 AUMs per year and issuing grazing leases to off-Res-
ervation non-tribal members. This figure is the approximate difference between the al-
lowable AUMs under Alternatives 1, 2, and 3 (79,594 AUMs) and Alternative 4 (119,391 
AUMs).

Finally, because Alternative 5 results in the complete discontinuation of range manage-
ment practices on the Reservation (and therefore the Range Management Program itself), 
this alternative would lead to a total loss of employment and economic activity associat-
ed with the Range Management Program.

3 The application of a 3.2% annual adjustment factor should be viewed as an upper-bound on 
grazing revenue potential since grazing lease prices are generally very sticky (i.e., resistant to 
change despite broader market fluctuations) in comparison to other factors that affect the price 
of beef as a commodity. The producer price index for slaughter cattle was selected as the most 
appropriate measure of inflation in this analysis because the Bureau of Labor Statistics does not 
maintain a similar index for Beef Cattle Ranching and Farming (i.e., NAICS Code 112111) or 
higher-level aggregate industry codes that might also be relevant. 
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Summary Of Impacts
The economic impacts reported in the following paragraphs represent the net result of 
the change in revenue and expenditure patterns within the Study Region that stem from 
the Tribes’ adoption of each of the 2015-2029 resource management alternatives. All fig-
ures reported in this section represent the total economic impact within the Study Region, 
i.e., the aggregation of the direct, indirect, and induced economic impacts.

Change in Regional Employment
The annual and cumulative employment impacts associated with each of the manage-
ment alternatives over the 15-year planning period are summarized in Table 36. Due to 
the identical harvest schedules, the number of employment positions sustained by Alter-
native 1 and Alternative 2 (the Preferred Alternative) would be identical. 

Table 36: Direct, Indirect, and Induced Employment 

Alternative 3 would sustain a slightly lower level of employment than the Preferred Al-
ternative within the Study Region (66 jobs on average) largely owing to a reduction in 
harvest volumes, though the impact of this reduction is somewhat dampened by the 
enhanced non-commercial forest management practices under Alternative 3. These en-
hanced management practices would require marginal employment at a similar rate to 
commercial timber harvesting, but the marginal rate of revenue generated from these 
practices would be considerably lower due to the decrease in the volume of marketable 
timber harvested (as compared to Alternatives 1, 2, and 4).
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Alternative 4 represents a significantly higher level of employment in comparison to the 
other four management alternatives; on average, it would sustain 134 more annual em-
ployment positions than the Preferred Alternative. This increased level of employment is 
primarily driven by increased harvest activities, but also reflects the opening of Reserva-
tion rangelands to off-Reservation non-tribal members for grazing.

In theory, under Alternative 5, all employment positions related to the management of 
Reservation resources would be eliminated (with the exception of those jobs created by 
the forest roads management program which is present under all five management alter-
natives). In reality, it is likely that much of the BIA’s and portions of the Tribes’ forestry 
programs would continue to operate at some level. In 2014, these programs directly em-
ployed approximately 70 full-time and part-time workers. These jobs reflect the BIA’s 
on-going need to perform minimal forest health and monitoring activities for tribal and 
allotted forest lands irrespective of the Tribes’ forest management policies. However, un-
der Alternative 5, unaffected employment positions within the forest management pro-
grams could no longer be attributed to the Tribes’ resource management policies and for 
that reason, they have been excluded from the model.

Change in Regional Labor Income
The impact on labor earnings within the Study Region resulting from each of the resource 
management alternatives corresponds with the employment impacts discussed above. 
The annual and cumulative impacts on labor income associated with each of the manage-
ment alternatives over the 15-year planning period are summarized in Table 37. In gross 
terms, there would be no difference in labor income between Alternative 1 and Alterna-
tive 2 over the 15-year period. 

Compared to the Preferred Alternative, Alternative 3 would generate approximately $56 
million less in labor income over the 15-year period. On average, this translates to $3.73 
million per year. The discrepancy between the two alternatives is attributable to the re-
duction in the volume of marketable timber harvested under Alternative 3, i.e., 19 MMBF 
per year, or 283 MMBF over the 15-year period.

Of the five alternatives, Alternative 4 would generate the highest level of labor income for 
individuals employed as a result of the Tribes’ adoption of the resource management al-
ternative. The heightened level of commercial harvest activities on the Reservation com-
bined with the expansion of the Tribes’ range management program would result in labor 
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earnings that exceed the Preferred Alternative by approximately $4.8 million annually, or  
$72 million over the 15-year period. All labor income generated under Alternative 5 (ap-
proximately $3.41 million annually, beginning in 2018) would be the result of the forest 
roads management program.

Change in Regional Production
To account for year-to-year variations in the level of production/output that would result 
from each of the management alternatives, the net present value of each alternative is pre-
sented in Table 38. Comparing net present values, rather than gross totals, helps account 
for the timing of the revenue stream in addition to its absolute magnitude. Net present 
value figures are used here to illustrate the full effect of inflationary pressures and the 
cost of capital. The present value figures expressed in Table 38 reflect a 4% discount rate4, 
which may or may not reflect the financial reality of the Tribes or other entities affected 
by the selected management alternative. Rather, the purpose of employing a discount 
rate in this analysis is simply to account for the fact that output in the near term has a 
higher value than output in the longer term. Regardless of the discount rate utilized in 
this calculation, the relative scale of difference among the five management alternatives 
will remain the same.

4 A 4% discount rate approximates a weighted cost of capital of 6% less an annual rate of 
inflation of 2%. The Federal Open Market Committee, in its statement of long term goals adopt-
ed 2% as the long term target rate for the country. This rate was later reaffirmed by the Commit-
tee in January 2016 (Federal Reserve Board, 2016).

Table 37: Direct, Indirect, and Induced Labor Income 
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As with employment and labor income, Alternative 1 results in an equal level of econom-
ic activity within the Study Region as compared to Preferred Alternative, i.e., approxi-
mately $983.9 million, expressed in present value terms. Alternative 3 exhibits a fairly 
significant difference from the Preferred Alternative, nearly $107.3 million. Alternative 4 
would result in a higher level of economic activity than the Preferred Alternative, i.e., 
approximately $146.6 million. And finally, economic activity associated with the Tribes’ 
resource management strategy under Alternative 5 is entirely reflective of the operation 
of the forest roads management program therefore considerably less than the Preferred 
Alternative, i.e., a difference of approximately $915.5 million in present value terms.

Overview of Economic Impacts
A complete overview of the key model input variables and resulting economic impacts is 
shown in Table 39. As with the tables presented above, the figures shown in Table 39 rep-
resent the full hierarchy of economic impact, i.e., direct, indirect, and induced. The 2014 
ratio of full-time to part-time employees (86% to 14%) was used to distinguish between 
the number of full-time versus part-time employment positions under each management 
alternative. 5 

5 This exercise is further described in the Modeling Assumptions in Appendix S.

Table 38: Direct, Indirect, and Induced Regional Output 
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Overview of Social Impacts
As previously mentioned, the balance of stumpage revenue (after deductions) generated 
through commercial harvest practices is allocated to the Tribes’ General Fund. In turn, 
the General Fund finances the Tribes’ IT, social, and public works programs; all of which 
have been highly dependent upon this funding for day-to-day operations and capital 
investment projects. Given the Tribes’ current budget allocations, these programs likely 
would not be adversely affected under Alternatives 1, 2, and 4. Under these alternatives, 
the annual allowable cut would produce stumpage revenues that would approximate or 
exceed the amount of stumpage revenue deposited into the General Fund in 2014. Under 
Alternative 3, the revenue streams supporting the above-mentioned programs could be 
adversely affected due to a slight decline in harvest volumes and a commensurate decline 
in annual stumpage revenue deposits to the General Fund. 

Table 39  Overview of Economic Impacts

Alternative
1

Alternative
2

Alternative
3

Alternative
4

Alternative
5

Annual allowable cut 77.1 MMBF 77.1 MMBF 58 MMBF 100 MMBF 0 MMBF

Livestock levels 79,594 AUMs 79,594 AUMs 79,594 AUMs 119,391 AUMs 0 AUMs

Average Annual
 Employment

803 jobs 803 jobs 737 jobs 937 jobs 6 jobs

Full-Time* 690 jobs 690 jobs 634 jobs 806 jobs 5 jobs

Part-Time* 113 jobs 113 jobs 103 jobs 131 jobs 1 jobs

Change in Labor Earnings 
(gross)

$399 million $399 million $342 million $473 million $43 million

Change in Regional Output 
(npv)

$995 million $995 million $885 million $1,144 million $68 million

          *Estimated based on 2014 ratio of full-time to part-time positions

It is possible that ancillary funding sources may need to be identified by the Tribes since 
Alternative 5 would lead to a substantial decline in annual contributions to the General 
Fund. Tribal funds derived from timber revenues are critical in providing employment, 
per capita payments, and support services to the tribal membership. Services provided 
by tribal funds are critical for both the physical and mental wellbeing of the Tribes’ youth 
and elders. Per capita payments are disbursed twice a year in August and December, 
and are used by many families to purchase school clothes and Christmas gifts. Gainful 
employment is critical to maintaining tribal members on the Reservation. When tribal 
employment opportunities are reduced, tribal members tend to move to urban centers, 
where cultural and spiritual ties with the Reservation are harder to maintain.

Finally, the forest roads management program would be sustained at the same relative 
level of funding under all five resource management alternatives, and therefore, each 
of the five alternatives would result in comparable improvements to transportation and 
roadway infrastructure on the Reservation.
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Land Use
Land use planning, zoning and permitting on the Reservation is administered by the 
Tribes’ Planning Department. The tribal codes for Land Use and Development and Shore-
line Management regulate development within the boundaries of the Reservation. The 
Tribes also have an Intergovernmental Land Use Planning Agreement with Okanogan 
County and the towns of Coulee Dam, Elmer City, Nespelem, Omak and Okanogan. 
Since Ferry County is not part of the agreement, owners of fee land on the eastern portion 
of the Reservation must obtain dual permits for developments.

Alternatives Comparison
Under Alternatives 1-4, no changes in land use designations are expected to occur as a 
result of implementing an IRMP. Timber harvesting will continue on lands designated 
as commercial forest and grazing will continue on lands designated as range units. The 
expansion of agriculture would make greater use of lands designated as farmland and 
orchards with mixed results for wildlife populations.

Alternative 5 would effectively end timber harvesting and livestock grazing and would 
open the discussion on what future uses would be appropriate for these lands. This would 
require changes in land use and zoning designations.

Other Values

Noise and Light
The Reservation is largely a rural environ-
ment, the vast majority of which is unaffected 
by noise and artificial lighting. Under all the 
alternatives, this is likely to continue. Alterna-
tives 3 and 4 would likely produce more activ-
ity and associated noise with logging and res-
toration activities, as these alternatives would 
affect the greatest number of acres during the 
planning period.

Visual Aesthetics
Colville residents take great pride in the natural beauty of the forests, rangelands, surface 
waters, fish, and wildlife of the Reservation. When forest management changed focus 
from selective timber harvesting to regeneration harvesting, the community expressed 
great concern about the visual impact of clearcut harvesting and slash debris.

Sanpoil River
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The Colville Business Council responded with a resolution requiring that a minimum of 
two large trees per acre be retained in timber sales. To many residents, this requirement 
was inadequate to address the visual impact of regeneration harvesting. The Forestry 
Program during the last planning period included objectives in the Forest Management 
plan to retain a greater number of trees depending on the plant association group and 
forest health issues.

Regeneration harvesting involves harvesting an existing stand and replacing it with new 
trees either by planting or natural regeneration. On the Reservation, this usually includes 
the application of an even-aged management system such as a seed tree, shelterwood or 
regeneration with reserve trees prescription. The IRMP directs that a minimum of 4 trees 
per acre (2 dominant and 2 co-dominant) be retained on all acres subject to regeneration 
harvest. 

Alternatives Comparison
Under Alternatives 1-4, timber harvesting will continue with a mix of thinning and re-
generation harvesting that includes the requirements for retained trees. Leaving large 
trees and habitat patches has been the primary strategy for regenerating the forest under 
the IRMP in the interest of achieving the Desired Future Conditions.

Due to the increased harvest level of Alternative 4, the visual impact of harvesting would 
likely be more apparent, especially if rotation ages are significantly reduced and harvest 
acreages increase. Alternative 5 would end regeneration harvesting on tribal trust land, 
but it may continue on some allotments under BIA management and will likely continue 
on fee lands.

Climate Change and Forest Ecosystems
Drier vegetation conditions combined with silvicultural practices and fire suppression 
this past century resulting in extremely overgrown forests are causing larger, more inten-
sive fires. Rather than just clear out forests of undergrowth as in the past, today’s inten-
sive fires or megafires destroy vegetation and incinerate entire forests, leaving completely 
exposed, sterilized soils and ash. (Indian Forest Management Assessment Team, 2013)

The Intertribal Timber Council cites recent information from the new U.S. Global Change 
Research Program and the National Climate Assessment on the effects of climate variabil-
ity and change in North American forested ecosystems, and lists the following observed 
and expected future impacts: 

•  Increases in temperature will reduce the growth of some species in dry for-
ests and perhaps increase the growth of others in high-elevation forests.

•  Decreased snow cover depth, duration, and extent will lead to drier cond-
tions.
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•  More frequent and extreme weather events such as windstorms, especially 
in the West, will decrease tree vigor and increase susceptibility to insects 
and pathogens.

•  Mortality will increase in older forests, especially those already experienc-
ing soil moisture stress.

•  Species habitats will shift, in general moving up in elevation and north-
ward in latitude.

•  Interacting disturbances will impact forest ecosystems.
o  Wildfire will increase throughout the U.S. doubling the area 

burned by the mid-21st century.
o  Insect infestations will expand affecting greater areas than 

wildfire.
o  Invasive species will become more widespread, especially in 

dry forests after disturbance.
o  Increased flooding, erosion and sediment movement can be 

expected from fire disturbance and downpour combinations 
especially in steep areas.

•  Tree growth and regeneration will decrease for some species, especially 
near the limits of their range

•  Increased drought will exacerbate the interactions of stressor complexes 
leading to higher tree mortality, slower regeneration, and shifting combina-
tions of plant species that may result in changed and possibly novel forest 
ecosystems.

•  Eastern forests will continue to serve as carbon sinks while Western forest 
ecosystems may transition to carbon sources because of combustion and 
decay associated with wildfire and insect disturbances.

Federal Climate Change Policies
The President’s Executive Order in 2013 (13653) directed the administration to build on 
recent progress and pursue new strategies to improve the Nation’s preparedness and 
resilience. In doing so, federal agencies were directed to promote: (1) engaged and strong 
partnerships and information sharing at all levels of government; (2) risk-informed deci-
sion making and the tools to facilitate it; (3) adaptive learning, in which experiences serve 
as opportunities to inform and adjust future actions; and (4) preparedness planning. (Ex-
ecutive Order 13653, 2013)

In response, the Department of the Interior and the Bureau of Indian Affairs developed 
a Climate Change Policy to effectively and efficiently adapt to the challenges posed by 
climate change. The policy focuses on the use the best available science to increase un-
derstanding of climate change impacts, inform decision making, and coordinate an ap-
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propriate response to impacts on land, water, wildlife, cultural and tribal resources, and 
other assets. (U.S. Department of Interior, 2014)

The Department of Interior has prioritized working with tribes to anticipate and prepare 
for climate change impacts to their lands, communities, and ways of life. They have di-
rected the Bureau of Indian Affairs to: 

•  Provide tribes with the most recent climate change information and climate 
adaptation guidance.

•  Respectfully solicit traditional knowledge from tribes, communities, and 
villages to complement existing scientific resources on past and present 
ecological and sociological changes.

•  Ensure ongoing inclusion of indigenous groups in any ecosystem-based 
management implementation by providing avenues for participation and 
soliciting information on areas of cultural value.

The Colville Tribes have traditional, cultural, and spiritual ties to the land and also have 
subsistence rights and interests off the Reservation, making natural resource impacts a 
serious concern. Further, tribal governance and resource rights are tied to these lands and 
tribal members cannot easily migrate to follow traditional subsistence animals moving 
due to changing habitats. 

Adaptive Climate Change Strategy
Like many small rural communities, tribes face infrastructure vulnerabilities due to in-
creased storm frequency and intensity, and potential social and economic stresses from 
indirect climate impacts. Tribes have traditional, cultural, and spiritual ties to the land, 
and close relationships make them especially susceptible to impacts from climate change. 
Moreover, as governments, tribes manage not only their land and local ecosystems, but 
develop plans, maintain infrastructure, address human service needs, and conduct emer-
gency operations.

The Colville Tribes are already experiencing the effects of climate change on the Reserva-
tion and the region. Drought conditions and severe wildfires are already impacting the 
natural and economic resources of the Reservation and the Tribes’ ability to respond.

The Tribes are currently developing a Climate Change Vulnerability Assessment that will 
provide a basis for a subsequent Climate Change Adaptation Plan. The Climate Change 
Adaptation Plan will provide up-to-date management guidance and policies for appro-
priate response to climate change and to ensure the protection of human health and safe-
ty. The plan will be consistent with the Department of Interior’s Climate Change Adapta-
tion Plan, the President’s Climate Action Plan and this Integrated Resource Management 
Plan.
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The Tribes’ departments and programs are addressing climate change issues under the 
IRMP. Climate change priorities include:

• Developing and maintaining a Climate Change Adaptation Plan.
•  Accessing best available science regarding climate change and regional 

forecasts.
•  Managing natural resources utilizing state-of-the-art best management 

practices.
• Maintaining and enhancing wildfire prevention and response capabilities.
•  Coordinating with the Department of Interior and Bureau of Indian Af-

fairs on initiatives addressing climate change impacts affecting the Colville 
Tribes and the Reservation’s natural and cultural resources.

Alternatives Comparison
Under all of the management alternatives, the Tribes will pursue development of a cli-
mate change strategy. Alternatives 1-4 include forest goals and objectives that address 
forest health issues such as overstocking, insects, disease, and invasive plant species that 
make the forest more susceptible to the increasing risk of catastrophic wildfire. 

As increases in temperature reduce the growth of some species in dry forests and perhaps 
increase the growth of others in high-elevation forests, the Forestry Program is already 
adapting reforestation strategies to anticipate changing environments. Ground distur-
bance impacts to the hydrologic functions of the Reservation watersheds will likely be 
exacerbated by drought and storm conditions associated with climate change under these 
four alternatives, especially Alternative 4. Adaptive management of harvest schedules, 
mitigating ground disturbance and road densities will all be increasingly important in 
the future.

Alternative 5 is likely the least effective management strategy to address forest health 
issues and the threat of catastrophic wildfire as it effectively ends timber harvesting on 
a commercial scale. This reduces forest maintenance such as thinning, reforestation, and 
control of insects and disease. It would, however, greatly reduce ground disturbing activ-
ities associated with timber harvesting and impacts to watersheds from livestock grazing.
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Mitigation Measures
Timber harvesting, livestock grazing and agriculture provide socioeconomic benefits to 
the Reservation community, but also impact the environment with soil disturbance, veg-
etation removal, water and air pollution. For a century, mitigation of these impacts was 
not prioritized in the management of the Reservation’s natural resources.

With the development of the Integrated Resource Management Plan in 2000, sustainable, 
holistic, management goals and objectives were developed to ensure the protection of 
natural resources and address the legacy of environmental impacts on the Reservation. In 
1996, as the IRMP was under development, the Colville Business Council enacted the Ho-
listic Goal, calling for sustainable enterprises that maintain healthy forests, rangelands, 
croplands, and surface waters.

The IRMP process included the development of a list of Desired Future Conditions that 
specified healthy watersheds and aquatic systems, biodiversity, clean air and water, pres-
ervation of cultural resources and traditional practices, and economic stability. The goals 
and objectives of the IRMP provide a management strategy emphasizing the achieve-
ment of the Holistic Goal and the Desired Future Conditions by utilizing best manage-
ment strategies that mitigate the environmental impacts of timber harvesting, livestock 
grazing and agriculture.

The first goal of the Forestry Program is to improve forest health with objectives to re-
store historic ecological systems, reduce insect and disease problems, and address climate 
change. The forest products industry is intended to benefit the tribal community while 
ensuring that timber harvesting is sustainable in the long term.

Harvest systems are to be compliant with tribal code requirements for timber harvesting 
and reforestation, road design and maintenance, vegetation management, and the protec-
tion of riparian zones and threatened and endangered species.

The first goal of the Range Program is to maintain ecosystem health on rangelands, with 
objectives to enhance and maintain sustainable vegetation communities and to ensure 
an abundance of available forage for livestock and wildlife. The second goal is to protect 
soils, water, and riparian areas by preventing erosion from grazing activity. There are also 
goals to use livestock strategies that promote rangeland health and control the spread of 
invasive plant species.

The first goal for agriculture is to develop commercially viable and sustainable agricul-
tural practices that maintain the integrity of the Reservation’s natural resources. Objec-
tives include maintaining biological diversity and minimizing adverse impacts to fish and 
wildlife, and cultural resources, through the application of sound conservation practices.
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Best Management Practices
The Forest Management Plan and the Range Management Plan include best management 
practices (BMP) intended to protect natural resources and achieve the restoration of his-
toric conditions. These are listed in full in Appendix Q.

The Range Management Plan includes BMPs to control livestock access to water and 
reduce impacts to riparian areas. Grazing BMPs include rotation, delayed turnout, and 
deferred grazing that distribute livestock evenly throughout the range units. Vegetation 
BMPs include planting and reseeding to establish native and desirable non-native spe-
cies such as grasses, forbs, legumes, shrubs, and trees. Noxious weeds are managed with 
practices that combine chemical, biological, cultural, and mechanical treatments.

The Forest Management Plan includes BMPs that protect the Reservation’s soils by re-
taining coarse woody debris of various sizes and conditions on regeneration and inter-
mediate harvest sites. Soils are further protected by limiting soil disturbance to enable 
natural regeneration of ground cover and other vegetation. Prescribed burning practices 
reduce fire intensity to minimize heat impacts to soil structure. Other BMPs address soil 
compaction by minimizing skid trails and conducting ground-based harvest activities 
when soils are dry or are frozen and have a protective snow cover.

The Forest Management Plan also includes BMPs to minimize the impact of forest access 
roads. These include road construction practices and location, and the decommissioning 
and abandonment of roads that cause significant erosion and sedimentation into streams. 
Streambank and riparian area soils exposed by management activities, construction or by 
natural forces are to be re-vegetated immediately.

Tribal Natural Resource Codes
Management of the Reservation’s natural resources requires compliance with the Tribes’ 
Natural Resource Codes as well as federal laws and their associated regulations. The 
Tribes’ natural resource departments and programs not only comply with these legal re-
quirements, in many cases, they are charged with their enforcement.

The Tribes’ Natural Resource Codes are periodically reviewed and updated to address 
changing conditions and advances in environmental science and resource management 
practices. The current codes are posted in full on the Tribes’ website (www.colvilletribes.
com).The codes also assign enforcement authority to specific tribal departments such as 
Environmental Trust, Planning, Parks & Recreation and Fish & Wildlife.

Appendix M provides summaries of the various resource chapters included in the Natu-
ral Resource Codes. These include:
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Fish, Wildlif e and Recreation (Chapter 4-1) - Regulates the management and har-
vest of fish and wildlife resources within the aboriginal territory of the 
Colville Tribes.

Cultural Re sources Protection (Chapter 4-4) – Reasserts the requirements of federal 
laws affecting historical and archeological resources and the requirement 
that the Tribes be notified of any federal actions such as the review and 
permitting of proposed projects.

On-Site Wa stewater Treatment and Disposal (Chapter 4-5) – Provides standards 
and permitting procedures for the construction and utilization of septic 
tank systems.

Mining Pra ctices Water Quality (Chapter 4-6) – Requirements for preventative 
measures and best management practices used in mining operations to 
manage non-point sources of water pollution.

Forest Prac  tices (Chapter 4-7) – Protections for water quality and quantity, fish and 
wildlife, soils, vegetation, cultural resources, recreation and scenic beauty.

Water Qual  ity Standards (Chapter 4-8) - Establishes tribal water quality standards 
for the surface waters and ground waters and requires permitting for waste 
discharge into Reservation waters.

Hydraulic  P rojects (Chapter 4-9) - Requires approval of hydraulic projects requiring 
construction fill for recreational, industrial, commercial, sewage treatment 
or residential projects affecting watercourses, road fills for water crossings, 
bridges, dams and impoundments requiring rock, sand, dirt, or other ma-
terial for construction.

Water Reso urces Use and Permitting (Chapter 4-10) - asserts the water rights of 
the Colville Tribes and provides for the administration of water permits.

Rangeland  Management (Chapter 4-11) - requires that rangeland be consolidated 
into management units and that the grazing capacity and maximum num-
ber of livestock are determined and adjusted as needed to comply with 
integrated resource management objectives.

Forest Prot  ection (Chapter 4-12) - Enforcement for forest related offenses such as un-
lawful timber harvesting, woodcutting and arson.

Wild Horse  s (Chapter 4-14) – Protects feral horses from unauthorized capture, brand-
ing, undue disturbance and destruction. Requires that horses and habitat 
are managed and controlled to achieve and maintain a feral horse herd on 
the Reservation.

Shoreline  M anagement (Chapter 4-15) - Provides for the protection, control, conser-
vation, and utilization of the shoreline resources of the Reservation.

Fire Manag  ement (Chapter 4-19) - Provides for the establishment and maintenance of 
a complete, cooperative and coordinated forest fire protection and suppres-
sion program.
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Enforcement
During the implementation of the 2000 IRMP, the Environmental Trust Department re-
corded violations of tribal natural resource codes, specifically, the Forest Practices Code 
and the Hydraulic Projects Code. There were 93 violations recorded during the years 2001 
to 2015 on both trust and fee lands, averaging about six violations per year. Of these, 67 
were on trust land and 20 were on private fee lands. (See Appendix R) 

Most violations (23) involved unauthorized harvest activity in riparian and streamside 
zones. A lack of, or deviation from a permit (16) was the second most common violation. 
Road maintenance and erosion problems (14) were the third most common violation. The 
most common Hydraulics Projects Code violation (8) involved unauthorized machinery 
in streams and wetlands. 

During this time, there were over 70 timber harvest projects affecting 113 watershed man-
agement units for a total of 136,733 acres. Over 1,590 miles of roads were reconstructed 
and over 600 miles of new roads were constructed. This is a large workload but the Tribes’ 
natural resource managers are committed to reducing or preferably eliminating the num-
ber of violations and continue to consider and incorporate new strategies for achieving 
full code compliance.

Identification and documentation of violations are conducted by the Environmental Trust 
Department’s Nonpoint Source Coordinator, a position funded by EPA. In addition, the 
Forestry Program’s Timber Sale Administrator is responsible for ensuring that timber sale 
activities are in compliance with contract provisions requiring compliance with tribal nat-
ural resource codes and best management practices protecting riparian zones and surface 
waters on the Reservation.

These types of violations are likely to continue at a similar frequency if timber harvesting 
on the Reservation and fee lands continues as it has in the past, as it would under Alter-
natives 1 & 2. Under Alternative 3, violations will likely occur as well although at a lower 
level as this alternative concentrates on forest-wide thinning and less on regeneration 
harvests. 

Alternative 4 (Expanded Forest and Range Production) would likely see an increase in 
tribal natural resource code violations, due to the significant increase in timber harvest 
activity. Alternative 5, with no commercial harvesting or livestock grazing, would likely 
result in fewer code violations.
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Federal Laws
The following federal laws affect management of the natural resources of the Reserva-
tion. They require compliance by tribal departments and programs to protect air and 
water quality, fish and wildlife habitat and traditional cultural resources.

• National Environmental Policy Act (NEPA)
• Clean Air Act (CAA)
• Clean Water Act (CWA)
• The National Indian Forest Resources Management Act (NIFRMA)
• American Indian Agricultural Resource Management Act (AIARMA)
• Endangered Species Act (ESA)
• The Lacey Act
• National Historic Preservation Act (NHPA)
• American Antiquities Act of 1906
• Archaeological Resources Protection Act (ARPA)
• American Indian Religious Freedom Act (AIRFA)
• Native American Graves Protection and Repatriation Act (NAGPRA)
• The Migratory Bird Act
• Pacific Northwest Electric Power Planning and Conservation Act
• Wetland Protection Act
• Federal Insecticide, Fungicide and Rodenticide Act (FIFRA)
• Federal Hazardous and Solid Waste Amendments (HSWA)
• The Federal Wildland Fire Management Policy
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Consultation and Coordination

Consultation and Coordination

The IRMP Core Team began consultation and coordination for NEPA compliance with 
the Tribes’ Land Operations and Natural Resource programs, and the BIA Superinten-
dent’s office of the Colville Agency. The BIA Northwest Regional Office was consulted 
regarding development of a Programmatic EIS versus a Programmatic Environmental 
Assessment. The Colville Business Council and the Land and Property Management Di-
rector ultimately decided to prepare a Programmatic EIS.

The Reservation community was consulted via the 2014 Community Survey concerning 
natural resources, their management and uses. In addition, a series of scoping meetings 
were held in October 2015 to gain community input for the Programmatic EIS.

The IRMP team provided consultation and coordination with the Tribes’ various de-
partments that provided information and data concerning environmental issues on the 
Colville Reservation. These included:

• Forestry Program
• Range Program
• Fish & Wildlife Department
• Environmental Trust Department
• History/Archeology Program and Tribal Historic Preservation Office
• Planning Department
• Department of Transportation
• Fire Management Program

The Colville Tribal Federal Corporation was consulted for information concerning tribal 
revenue and employment from natural resource enterprises.

Federal and state agencies were consulted for information, data and statutory and regu-
latory requirements affecting natural resource management, as well as demographic data 
regarding the Reservation and the State of Washington, specifically Ferry and Okanogan 
Counties:

• Council on Environmental Quality
• U.S. Bureau of the Census
• U.S. Fish & Wildlife Service
• Natural Resources Conservation Service
• U.S. Forest Service and the Colville National Forest



Consultation and Coordination

278 279FinalProgrammatic EIS Programmatic EISFinal

• U.S. Environmental Protection Agency
• Bureau of Indian Affairs
• National Oceanic and Atmospheric Administration
• National Marine Fisheries Service
• Washington Department of Natural Resources
• Washington Department of Ecology
• Washington Department of Fish & Wildlife

The environmental impact analysis included coordination concerning compliance with 
the Tribes’ Natural Resource Codes as well as federal laws and regulations affecting the 
management of the Reservation’s natural and cultural resources.

• National Environmental Policy Act (NEPA)
• Clean Air Act (CAA)
• Clean Water Act (CWA)
• The National Indian Forest Resources Management Act (NIFRMA)
• American Indian Agricultural Resource Management Act (AIARMA)
• Endangered Species Act (ESA)
• The Lacey Act
• National Historic Preservation Act (NHPA)
• American Antiquities Act of 1906
• Archaeological Resources Protection Act (ARPA)
• American Indian Religious Freedom Act (AIRFA)
• Native American Graves Protection and Repatriation Act (NAGPRA)
• The Migratory Bird Act
• Pacific Northwest Electric Power Planning and Conservation Act
• Wetland Protection Act
• Federal Insecticide, Fungicide and Rodenticide Act (FIFRA)
• Federal Hazardous and Solid Waste Amendments (HSWA)
• The Federal Wildland Fire Management Policy
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List Of Preparers 

IRMP Core Team:

 Cody Desautel  Director of Land Operations
 Chasity Watts  IRMP Coordinator
 Anita McKinney  Assistant IRMP Coordinator
 Jeremy Hunt   Forester
 Joseph Holford  Forest Manager
 Myra Clark   BIA Deputy Superintendent
 Alex Beseman  GIS Technician
 Scott Rodgers  Natural Resource Officer
 Jessica Utt   Range Conservationist
 Gary Passmore  Director, Environmental Trust     
 Kris Ray   Air Quality Program Manager
 Todd Thorn   Watershed Program Manager
 Elizabeth Wright  Watershed Specialist
 Kodi Jo Jaspers  Wildlife Biologist
 Ryan Klett   Anadromous Fish Specialist
 Chris Fisher   Fish Biologist
 Richard Whitney  Wildlife Biologist
 Steve Laramie  Assistant Fire Management Officer 
 Lonnie Cawston  Fuels Planner
 Guy Moura   Tribal Historic Preservation Officer
 Jon Meyer   Archaeologist
 Janet Ebaugh   Plant Ecologist
 Amelia McClung  Resource Archaeologist
 LaRee Oden   Soil Conservationist
 Danielle Blevins  Soil Conservationist 
 Dennis Moore  Resident Fish Biologist
 Jarred-Michael Erickson Wildlife Biologist

Center for Applied Research Team:

 Paul Mills   Environmental Planner
 Robert Robinson  Senior Economist
 Chad Linse   Resource Economist
 Vincent Kaniatobe  Facilitator and Mediation Specialist
 JoJo La   Environmental Engineer
 Molly Johnston  Research Associate 
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Acronyms And Glossary

Acronyms

 3P   Project Proposal Process
 AAC   Annual Allowable Cut
 AIARMA  American Indian Agricultural Resource Management Act
 AIRFA   American Indian Religious Freedom Act
 AQI   Air Quality Index
 ARPA   Archaeological Resources Protection Act
 AUM   Animal Unit Month
 BIA   Bureau of Indian Affairs
 BMP   Best Management Practices
 CAA   Clean Air Act
 CEQ   Council on Environmental Quality
 CFI   Continuous Forest Inventory
 CFR   Code of Federal Regulations
 CTCR   Confederated Tribes of the Colville Reservation
 CTEC   Colville Tribal Enterprise Corporation (deactivated in 2009) 
 CTFC   Colville Tribal Federal Corporation
 CWA   Clean Water Act 
 DEIS   Draft Environmental Impact Statement
 DFC   Desired Future Conditions
 DO   Dissolved Oxygen
 DOT   Department of Transportation
 EA   Environmental Assessment
 EPA   Environmental Protection Agency
 EIS   Environmental Impact Statement
 ESA   Endangered Species Act
 FEIS   Final Environmental Impact Statement
 FIFRA   Federal Insecticide, Fungicide and Rodenticide Act
 GIS   Geographic Information System
 GPS   Global Positioning System
 HIP   Housing Improvement Program
 IFMAT  Indian Forestry Management Assessment Team 
 IRMP   Integrated Resource Management Plan
 ITC   Intertribal Timber Council
 LRTP   Long Range Transportation Plan
 MMBF  Million Board Feet
 NAGPRA  Native American Graves Protection and Repatriation Act
 NEPA   National Environmental Policy Act
 NHPA   National Historic Preservation Act
 NIFRMA  National Indian Forest Management Act  
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 NRCS   Natural Resources Conservation Service
 OCTN   Okanagan County Transportation and Nutrition
 OGE   Open Ground Equivalency
 MOA   Memorandum of Agreement
 MOU   Memorandum of Understanding
 PAG   Plant Association Group
 PEIS   Programmatic Environmental Impact Statement
 PM   Particulate Matter
 PNV   Present Net Value
 RMU   Resource Management Unit
 ROD   Record of Decision
 TCP   Tradition Cultural Properties
 THPO   Tribal Historic Preservation Officer
 TKN   Total Kjeldahl Nitrogen
 TN   Total Nitrogen
 TSS   Total Suspended Solids
 TTIP   Tribal Transportation Improvement Program
 USDA   United States Department of Agriculture
 USDI   United States Department of Interior
 USFWS  United States Fish and Wildlife Service
 WMU   Watershed Management Unit
 WUI   Wildland Urban Interface
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Glossary
Accelerated Erosion.  Any increase in the natural rate of erosion process such as land-
slides, stream channel scour, or dry ravel.  Accelerated erosion can be caused by manage-
ment activities that (1) alter the natural erosion resisting forces (root strength, inter-parti-
cle binding), (2) alter the flow of ground or surface waters, or (3) change the natural slope 
locations of soil or rock materials.

Adaptive Management.  A type of natural resource management in which decisions are 
made as part of an on-going process.  Adaptive management involves testing, monitor-
ing, evaluation, and incorporating new knowledge into management approaches based 
on scientific findings and the needs of society.  Results are used to modify management 
policy.

Affected Environment.  The natural, physical, and human-related environment that is 
sensitive to changes due to proposed actions.

Air Quality.  Refers to standards for various classes of land as designated by the Clean 
Air Act, P.L. 88-206, Jan. 1978.

Airshed.  A geographical area that, because of topography, meteorology and climate, 
shares the same air.

Alternative.  One of several policies, plans or projects proposed for decision-making. A 
range of alternatives provides a set of different ways for managing public lands, offering 
many different levels of goods and services.

Anadromous Fish.  Fish that are born and reared in freshwater, move to the ocean to grow 
and mature, and return to freshwater to reproduce.  Salmon and steelhead are examples.

Animal Unit Month.   A unit of measure for grazing determined to be one 1000 pound 
cow, with or without an unweaned calf, consuming 800 pounds of forage dry matter per 
month. 

Aquatic Ecosystem.  The stream channels and associated riparian habitat, lake or estuary 
bed, water, biotic communities and habitat features that occur within them.

Archaeological.  Refers to material remains, usually from the past, which when scientifi-
cally analyzed are used to describe and explain former ways of life.

Best Management Practices (BMP).  Practices determined by the resource professional 
to be the most effective and practicable means of preventing or reducing the amount of 
water pollution generated by non-point sources; used to meet water quality goals.
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Big Game.  Those species of large mammals normally managed as a sport-hunting re-
source and include such animals as deer, elk and bear.

Biodiversity.  The relative distribution and abundance of different plant and animal com-
munities and species within an area.

Biological Corridor.  A habitat band linking areas reserved from substantial disturbance.

Biological Legacies. Large trees, down logs, snags, and other components of the forest 
stand left after harvesting for the purpose of maintaining site productivity and providing 
structures and ecological functions in subsequent stands.

Broadcast Burning.  Allowing a prescribed fire to burn over a designated area within 
well-defined boundaries for reduction of fuel hazards or as a silvicultural treatment, or 
both.

Candidate Species.  Those plants and animals included in Federal Register “Notice of 
Review” that are being considered by the U.S. Fish and Wildlife Service for listing as 
threatened or endangered.

Canopy.  The more or less continuous cover of branches and foliage formed collectively 
by adjacent trees and other woody species in a forest stand.

Cavity Nester.  Wildlife species, most frequently birds, that require cavities (holes) in 
trees for nesting and reproduction.

Cavity Habitat.  Snags, broken-topped live trees and down logs used by wildlife species 
that excavate and/or occupy cavities in these trees.

Class I (air quality) Areas.  Special areas (i.e., national parks and certain wilderness ar-
eas) protected for their air quality related values.

Clearcut Harvest.  A regeneration method under an even-aged silvicultural system.  When 
suitable seed trees are either non-existent or unprotectable, all trees within a defined area 
are removed at one time.  Regeneration then occurs from (1) natural seeding from adja-
cent stands, (2) seed contained in the slash or logging debris, (3) advance growth, or (4) 
planting or direct seeding.  An even-aged forest usually results.

Climax Vegetation.  The culminating stage in plant succession for a given site.  The spe-
cies composition of the vegetation has reached a highly stable condition over time and 
perpetuates itself unless disturbed by outside forces.

Coarse Woody Debris (Large Woody Debris).  Portion of trees that have fallen or been 
cut and left in the woods.  Usually refers to pieces at least 20 inches in diameter. 
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Commercial Thinning.  The removal of merchantable trees from most often an even-
aged stand to encourage growth of the remaining trees.

Compaction.  Refers to soil becoming consolidated by the effects of surface pressure often 
from heavy machinery or vehicle and pedestrian traffic. 

Connectivity.  A measure of the extent to which conditions between late-successional/
old-growth forest areas provide habitat for breeding, feeding, dispersal, and movement 
of late-successional/old-growth-associated wildlife and fish species.

Corridor.  A landscape element that connects similar patches of habitat through an area 
with different characteristics.

Cover.  Vegetation used by wildlife for protection from predators, or to mitigate weather 
conditions, or to reproduce.  May also refer to the protection of the soil and the shading 
provided to herbs and forbs by vegetation.

Council on Environmental Quality.  An advisory council to the President of the United 
States established by the National Environmental Policy Act of 1969.  It reviews federal 
programs for their effect on the environment, conducts environmental studies and advis-
es the president on environmental matters.

Critical Habitat.  Under the Endangered Species Act, (1) the specific areas within the geo-
graphic area occupied by a federally listed species on which are found physical and bio-
logical features essential to the conservation of the species, and that may require special 
management considerations or protection; and (2) specific areas outside the geographic 
area occupied by a listed species when it is determined that such areas are essential for 
the conservation of the species.

Cultural Resources.  The physical remains of human activity (artifacts, ruins, burial 
mounds, petroglyphs, etc.) having scientific, prehistoric or social values.

Cumulative Effect.  The impact on the environment which results from the incremental 
impact of the action when added to other past, present, and reasonably foreseeable future 
actions regardless of what agency (federal or non-federal) or person undertakes such oth-
er actions.  Cumulative impacts can also result from individually minor, but collectively 
significant actions taking place over a period of time.

Desired Future Condition. The desired condition of the Reservation’s natural, cultural, 
governmental, and socioeconomic resources, achieved through holistic and sustainable 
management goals and objectives.

Diameter at Breast Height (dbh).  The diameter of a tree 4.5 feet above the ground on the 
uphill side of the tree.
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Ecosystem.  The complete biological and abiotic system formed by the interaction of a 
group of organisms and their environment.

Ecosystem-based Management.  Scientifically based land and resource management that 
integrates ecological capabilities with social values and economic relationships to pro-
duce, restore, or sustain ecosystem integrity and desired conditions, uses, products, val-
ues and services over the long term.

Ecosystem Health (forest health, rangeland health, aquatic system health).  A condition 
where the parts and functions of an ecosystem are sustained over time and where the 
system capacity for self-repair is maintained, such that goals for use, values and services 
of the ecosystem are met.

Effects (or Impacts).  Environmental consequences as a result of a proposed action.  Ef-
fects provide the scientific and analytical basis for comparison of alternatives.  Effects 
may be either direct (caused by the action and occur at the same time and place) or in-
direct (occurring later in time or at a different location, but are reasonably foreseeable or 
cumulative results of the action).

Emissions.  Substances discharged into the air, such as from motor vehicles, gasoling 
stations, and wood products facilities.

Endangered Species.  Any species defined through the Endangered Species Act of 1973 
as amended, as being in danger of extinction throughout all or a significant portion of its 
range and published in the Federal Register.

Endemic.  The population of plants, animals, insects, or diseases at their normal levels.  
Often relating to endemic populations of potentially injurious forest insects, in contrast to 
epidemic levels not in balance with predator populations.

Environmental Impact Statement (EIS).  A formal document to be filed with the Envi-
ronmental Protection Agency that considers significant environmental impacts expected 
from implementation of a major federal action.

Ephemeral Streams.  Streams that flow only as a direct response to rainfall or snowmelt 
events.  They have no perennial baseflow.

Erosion.  Detachment or movement of soil or rock fragments by water, wind, ice, or grav-
ity.  Accelerated erosion is more rapid than normal, natural, or geologic erosion, primarily 
resulting from the activities of people, animals, or natural catastrophes.

Essential Habitat.  Areas with essentially the same characteristics as critical habitat but 
not declared as such. These habitats are provided to meet recovery objectives for endan-
gered, threatened, and proposed wildlife species.
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Eutrophication.  Natural process in shallow lakes where plant growth in the lake in-
creases and the ability to decompose organic material decreases.  This action leads to the 
gradual filling in of the lake.

Fee land.  Land ownership that may be absolute, conditional, or determinable.  Non-mem-
bers, members, or the Tribes may hold title or inherit fee land.

Floodplain.  The lowland and relatively flat area adjoining inland and coastal waters, 
including, at a minimum, areas that are subject to a one percent or greater chance of 
flooding in any given year.

Forage.  All browse and non-woody plants that are available to livestock or game animals 
and used for grazing or harvested for feeding.

Forest Health.  The ability of forest ecosystems to remain productive, resilient, and stable 
over time and to withstand the effects of periodic natural or human caused stresses such 
as drought, insect attack, disease, climatic change, flood, resource management practices 
and resource demands.

Forest Succession.  The orderly process of change in a forest as one-plant community or 
stand conditions is replaced by another, evolving towards the climax type of vegetation.

Forb.  Any herb other than grass.

Fragmentation.  Breaking up of contiguous areas into progressively smaller patches of 
increasing degree of isolation.  The opposite of connectivity defined above. 

Fuels.  Combustible wildland vegetative materials present in the forest, which potential-
ly contribute to a significant fire hazard.

Fuels Management.  Manipulation or reduction of fuels to meet forest protection and 
management objectives while preserving and enhancing environmental quality.

Green recruitment tree.  Live large trees that may be dying or defective, which are des-
ignated to be retained on site as future replacement trees to meet standing dead wood 
(snag) or down wood requirements.

Habitat Diversity.  The distribution and abundance of different plant and animal com-
munities and species within a specific area.

Habitat Fragmentation.  The breaking up of habitat into discrete islands through modifi-
cation or conversion of habitat by management activities.
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Habitat Type. (Vegetative).  An aggregation of all land areas potentially capable of pro-
ducing similar plant communities at climax.

Hardwoods.  A conventional term for broadleaf trees and their wood products.

Heritage Resource.  Any definite location or article associated with past human activity 
identifiable through field survey, historical documentation, or oral evidence; includes ar-
chaeological or architectural sites, structures, or places, and places of traditional cultural 
or religious importance to specified groups whether or not represented by physical re-
mains.

Hiding Cover.  Vegetation capable of hiding 90 percent of a standing adult deer or elk at 
200 feet or less.  Includes those shrub and forested stand conditions that provide adequate 
tree stem or shrub layer density to hide animals.  In some cases, topographic features also 
can provide hiding cover.

Historic Range of Variability.  The range of vegetation condition levels present during 
the past historic period.

Historical.  Refers to the period of time for which there are written records (after Euro-
pean contact).

Hydrologic.  Pertains to the quantity, quality and timing of water yield from forested 
lands.

Impacts.  A spatial or temporal change in the environment caused by human activity.  See 
effects.

Indicator Species.  Species of fish, wildlife, or plants adapted to a particular kind of en-
vironment, which reflect ecological changes to the environment caused by land manage-
ment activities.

Indirect Effects.  Secondary effects which occur in locations other than the initial action 
or significantly later in time.

Integrated Resource Management Plan (IRMP).  A strategic plan for the comprehensive 
management of a reservation’s resources. The process by which IRMPs are developed is 
a mechanism for the examination of the relationships among natural resources and their 
various uses, economic trends, cultural needs, and social forces. The ultimate goal of an 
IRMP is to create a balance within natural resource management actions that reflects the 
social, cultural, economic, and natural resource values of reservation residents. Integrat-
ed resource management is an approach to reservation resource management that takes 
a whole system approach, viewing all resources (natural, social, cultural, and economic) 
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as being interrelated in such a manner that management actions directed at one resource 
also affect others. As such, the integrated resource management approach accommodates 
the management of natural resources that involve multiple, and sometimes, conflicting 
uses. 

Intermediate Harvest.  A silvicultural treatment conducted to modify or guide the devel-
opment of an existing crop of trees, but not to replace it with a new one.

Intermittent Stream.  Any nonpermanent flowing drainage feature having a definable 
channel and evidence of scour or deposition.  This includes what are sometimes referred 
to as ephemeral streams if they meet these two criteria.

Irretrievable.  Refers to losses of production, harvest, or a commitment of renewable 
natural resources.  For example, some or all of the timber production from an area is ir-
retrievably lost during the time an area is used as a winter sports (recreation) site.  If the 
use is changed, timber production can be resumed.  The production lost is irretrievable, 
but the action is not irreversible.

Irreversible.  Refers primarily to the use of nonrenewable resources, such as minerals, or 
cultural resources, or to those factors that are renewable only over long time spans, such 
as soil productivity.  Irreversible also includes loss of future operations.

Issue.  A point, matter, or question of public discussion or interest, to be addressed or 
resolved through the planning process.

Land Use Allocation.  Allocations of a land area that defines allowable uses/activities, 
restricted uses/activities, and prohibited uses/activities.  Each allocation is associated 
with a specific management objective.

Landscape.  A heterogeneous land area with interacting ecosystems that are repeated in 
similar form throughout.

Late Successional Forests.  Forest seral stages that include mature and old-growth age 
classes of trees.

Lek.  A gathering area for displaying and mating used during the spring by sharp-tailed 
grouse and often referred to as a dancing ground.

Limiting Factor.  Physical or biological condition that constrains a population size or 
growth rate of a species in a defined geographic area, e.g., winter range for elk.

Lop and Scatter.  A forest fuels reduction treatment where following tree felling, limbs 
and branches are cut-off and scattered in the harvest unit.
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Mass Movement.  The downslope movement of earth caused by gravity.  Includes but 
is not limed to landslides, rock falls, debris avalanches, and creep.  It does not include 
surface erosion.

Mature Stand.  A mappable stand of trees for which the annual net rate of growth has 
peaked.  Stands are generally greater than 80-100 years old and less than 180-200 years 
old.  Stand age, diameter of dominant trees, and stand structure at maturity vary by for-
est cover types and local site conditions.  Mature stands generally contain trees within a 
small average diameter, less age class variation, and less structural complexity than old-
growth stands of the same forest type.  Mature stages of some forest types are suitable 
habitat for spotted owls.  However, mature forests are not always spotted owl habitat, 
and spotted owl habitat is not always mature forest.

Mitigation.  Mitigation includes (1) avoiding the impact altogether by not taking a certain 
action or parts of an action; (2) minimizing impacts by limiting the degree or magnitude 
of the action and its implementation; (3) rectifying the impact by repairing, rehabilitating, 
or restoring the affected environment; (4) reducing or eliminating the impact over time 
by preservation and maintenance operations during the life of the action; and (5) com-
pensating for the impact by replacing or providing substitute resources or environments.

Monitoring.  The process of collecting information to evaluate if objectives and anticipat-
ed or assumed results of a management plan are being realized or if implementation is 
proceeding as planned.

Multi-aged Stand.  A forest stand which has more than one distinct age class arising from 
specific disturbance and regeneration events at various times.  These stands normally 
will have multi-layered structure.

Multi-layered Canopy.  Forest stands with two or more distinct tree layers in the canopy; 
also called multi-layered stands.

National Ambient Air Quality Standards (NAAQS).  Standards designed to protect 
public health and welfare, allowing an adequate margin of safety.

National Environmental Policy Act of 1969 (NEPA).  This law requires the preparation 
of environmental impact statements for every major Federal Action that causes a signifi-
cant effect on the quality of the human environment. An interdisciplinary process, which 
concentrates decision making around issues, concerns, alternatives, and the effects of al-
ternatives on the environment.

Natural Regeneration.  Renewal of a tree crop by natural means using natural seed fall 
and/or tree regeneration existing before stand harvest.
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No-Action Alternative.  The No-Action Alternative is required by regulations imple-
menting the National Environmental Policy Act (NEPA) (40 CFR 1502.14).  The No-Ac-
tion Alternative provides a baseline for estimating the effects of other alternatives.  When 
a proposed activity is being evaluated, the No-Action Alternative discusses conditions 
under which current management direction would continue unchanged.

Non-attainment.  Failures of a geographical area to attain or maintain compliance with 
ambient air quality standards.

Non-point Pollution.  Pollution whose source is an area, a collection of sites or some 
other type of “group” sources.  Erosion and sedimentation are examples.  Exhaust from 
many autos, as in a parking lot, is generally considered non-point pollution.  It is com-
pared with point pollution.

Noxious Weeds.  Rapidly spreading plants that can cause a variety of major ecological or 
economic impacts to both agriculture and wildland.

Old Growth Forest.  A forest stand usually at least 180-220 years old with moderately 
high canopy closure; a multi-layered, multi-species canopy dominated by large oversto-
ry trees; high incidence of large trees, some with broken tops and other indications of 
old and decaying wood (decadence); numerous large snags; and heavy accumulations of 
wood, including large logs on the ground (coarse woody debris).

Old-growth-dependent Species.  An animal species so adapted that it exists primarily in 
old-growth forests or is dependent on certain attributes provided in older forests.

Open Road Density.  The linear measure of road system open to use relative to total hab-
itat available (miles/square mile). 

Overstory.  That portion of trees which form the uppermost layer in a forest stand which 
consists of more than one distinct layer (canopy).

Overstory Removal.  The final stage of cutting where the remaining overstory trees are 
removed to allow the understory to grow.  Overstory removal is generally accomplished 
three to five years after reforestation and when adequate stocking has been achieve.

Peak Flow.   The highest amount of stream or river flow occurring in a year or from a 
single storm event.

Perennial Streams.  Streams that flow continuously throughout the year.

Plant Association Group (PAG).  Refers to a grouping of similar plant associations that 
are commonly referred to as habitat types on the Colville Reservation.  Plant association 
represents the classified group, and the term habitat type refers to the geographical, on 
the ground location of a plant association.
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Plant Community.  An association of plants of various species found growing together in 
different areas with similar site characteristics.

Point Pollution.  Pollution that originates at a single identifiable source, such as a sewage 
treatment plant, gas station, or wood products facility.  It is compared with non-point 
pollution.

Precommercial Thinning.  The practice of removing some of the trees less than mer-
chantable size from a stand so that remaining trees will grow faster.

Preferred Alternative.  The alternative recommended for implementation based on anal-
ysis developed in the EIS (40 CFR 1502.14).

Prescribed Burning.  The intentional application of fire to wildland fuels in either their 
natural or altered state.  Burning is conducted under such conditions as to allow the fire 
to be confined to a predetermined area and to produce an intensity of heat and rate of 
spread required to meet planned objectives (e.g., silvicultural, wildlife management, and 
reduction of fuel hazard.

Prescribed Fire.  A preplanned wildland fire burning under specified conditions to ac-
complish specific planned objectives.  It could result from either a planned or unplanned 
ignition.

Prescription.  Management practices selected and scheduled for application on a desig-
nated area to attain specific goals and objectives.

Rain-on-Snow Event.  A winter storm that is characterized by precipitation falling as 
rain, rather than snow, and melting of existing snowpack.

Range Condition.  The degree of similarity of the existing plant community’s species 
composition to the species composition of the plant association identified for that range-
land.  If at least 50 percent of the species composition, for a plant community, are made up 
of species found in the plant association determined for that site, the site would be rated 
as being in good condition.  For a fair condition rating the community must have at least 
25 percent of species present in the plant association.  Poor rated rangeland will have less 
than 25 percent of species present in the plant association.

Range Site.  Rangeland with specific physical characteristics (soil, topography, annual 
precipitation) that differs from other kinds of rangeland in its ability to produce distinc-
tive kinds and amounts of vegetation.  

Range Unit.  Unit of landscape delineated for the management of livestock grazing.

Raptors.  Predatory birds, such as falcons, hawks, eagles, or owls.
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Reforestation.  The natural or artificial restocking of a forest area with trees--includes 
measures to obtain natural regeneration, as well as tree planting and seeding.  Reforesta-
tion is used to produce timber and other forest products, protect watershed functioning, 
prevent erosion, and improve other social and economic values of the forest, such as 
wildlife, recreation, and natural beauty.

Regeneration.  The renewal of a tree crop, whether by natural or artificial means.  This 
term may also refer to the crop itself (seedlings, saplings).

Regeneration Harvest.  A silvicultural system using stand regeneration methods that 
include modified versions of the seed tree, shelterwood and overstory removal harvest 
methods.  Stands remaining after regeneration harvest will generally resemble reserve 
seed tree cuts with some of the original stand remaining.

Rehabilitation.  To return unproductive lands, other than roads and trails, to good health 
through stabilization so as to produce the same vegetation (or similar species) as found 
in adjacent areas.

Residual Stand.  Trees remaining in forested stand after some event, such as selection 
cutting.

Resource Management Unit.  Management units (15) on the Reservation that range from 
41,107 to over 150,000 acres that differ by vegetation, geology and hydrologic attributes.  
Boundaries are generally formed by a higher order watersheds and are an aggregation of 
Watershed Management Units

Restoration Thinning.  The silvicultural practice of manually removing competitive veg-
etation so that the remaining trees will grow faster.

Riparian Areas/Habitats.  Areas of land that are directly affected by water, usually hav-
ing visible vegetation or physical characteristics reflecting the influence of water.  Stream-
sides, lake edges, or marshes are typical riparian areas.

Riparian Reserves.  Designated riparian areas found outside Late-Successional reserves.

Riparian Zone/Habitat/Emphasis Area.  Those terrestrial areas where the vegetation 
complex and microclimate conditions are products of the combined presence and influ-
ence of perennial and/or intermittent water, associated high water tables and soils which 
exhibit some wetness characteristics.  Normally used to refer to the zone within which 
plants grow rooted in the water table of these rivers, streams, lakes, ponds, reservoirs, 
springs, marshes, seeps, bogs and wet meadows.
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Road Maintenance.  The upkeep of the entire road system including surface and shoul-
ders, parking and side areas, structures, and traffic-control devices necessary for its safe 
and efficient utilization. Improvements to substandard or damaged roads are made by 
surface grading, reshaping ditch lines, improving and installing additional drainage 
structures and replacement of deteriorating culverts.  Renovation also includes convert-
ing road prisms from ditched to out-sloped roadbeds with waterdips, which reduces 
long-term maintenance costs and properly drains roads during storm events.

Scenic Resource.  The composite of basic terrain, geologic features, water features, vege-
tative patterns, and land use effects that typify a land unit and influence the visual appeal 
the unit may have for residents and visitors.

Scoping.  The procedure to determines the range of issues and extent of analysis neces-
sary to assess the environmental impact of a proposed action.  This includes but is not 
limited to: the range of actions, alternatives, and impacts to be addressed; the identifica-
tion of significant issues related to a proposed action; and establishing the depth of envi-
ronmental analysis, data, and task assignments needed.

Sediment.  Any material carried in suspension by water, which would ultimately settle 
to the bottom.  Sediment has two main sources: from the water channel itself and from 
disturbed upland sites.

Seed Tree.  A tree selected as a natural seed source within a shelterwood or seedtree har-
vest cut.  Sometimes, these trees are also reserved for seed collection.

Seedlings and Saplings.  Non-commercial-size young trees, generally occurring in plan-
tations.

Seral Stages.  The series of relatively transitory plant communities that develop during 
ecological succession from bare ground to the climax stage.  Generally there are five stag-
es recognized: early-seral, mid-seral, late-seral, mature-seral, and old-growth.

Site Preparation.  A forest management activity to prepare an area for regeneration in-
cluding fuels reduction and reduction of unwanted competing vegetation. 

Slash.  The residue on the ground following felling and other silvicultural operations 
and/or accumulating there as a result of a storm, fire girdling, or poisoning of trees.

Snag.  A standing dead tree usually without merchantable value for timber products, but 
providing habitat for cavity nesting wildlife species.

Soil Compaction.  An increase in bulk density (weight per unit volume) and a decrease 
in soil porosity resulting from applied loads, vibration, or pressure.
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Soil Productivity.  Capacity or suitability of a soil for establishment and growth of a spec-
ified crop or plant species, primarily through nutrient availability.

Stand.  A community of trees or other vegetation uniform in composition, physiognomy, 
spatial arrangement, or condition to be distinguishable from adjacent communities.

Stand Density.  The number of trees growing in a given area where in forestry it is ex-
pressed either as trees per acre or percentage of the ground that is covered by overstory 
trees.

Stand Structure.  The mix and distribution of tree sizes, layers and ages in a forest.

State Implementation Plan (SIP).  A state document required by the Clean Air Act.  It 
describes a comprehensive plan of action for achieving specified air quality objectives 
and standards for a particular locality or region within a specified time, as enforced by 
the state and approved by the Environmental Protection Agency.

Structural Diversity.  Variety in a forest stand that results form layering or tiering of the 
canopy and the die-back, death and ultimate decay of trees.  In aquatic habitats, the pres-
ence of a variety of structural features such as logs and boulders that creates a variety of 
habitat.

Succession.  A series of dynamic changes by which one group of organisms succeeds 
another through stages leading to potential natural community or climax.  An example 
is the development of series of plant communities called seral stages following a major 
disturbance.

Successional Stage.  A stage or recognizable condition of a plant community that occurs 
during its development from bare ground to some climax plant community.

Suitable Forest Land.  Forest land (as defined in CFR 219.3, 219.14) for which technology 
can ensure timber production without irreversible resource damage to soils, productivi-
ty, or watershed conditions; for which there is reasonable assurance that such lands can 
be adequately restocked (as provided in CFR 219.4); and for which there is management 
direction that indicates that timber production is an appropriate use of that area.

Surface Erosion.  The detachment and transport of soil particles by wind, water, or gravi-
ty.  Surface erosion can occur as the loss of soil in a uniform layer (sheet erosion), in many 
rills or dry rattle.

Suspended Sediment.  Sediment suspended in a fluid by the upward components of 
turbulent currents or by colloidal suspension.
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Sustainability.   Refers to meeting the needs of the present without compromising the 
abilities of future generations to meet their needs; emphasizing and maintaining the un-
derlying ecological processes that ensure long-term productivity of goods, services, and 
values without impairing the productivity of the land.  In commodity production, sus-
tainability refers to the yield of a natural resource that can be produced continually at a 
given intensity level of management.

Thermal Cover.  Vegetative cover used by animals to modify the adverse effects of weath-
er.  A forest or shrub stand at least 5 feet in height with tree canopy cover of at least 70 
percent provides thermal cover for mule deer.  For elk thermal cover is defined as 30 to 
60 acres in size, 40 feet tall or greater coniferous stands with crown closure exceeding 70 
percent.  Deciduous and conifer stands may serve as thermal cover in summer, but decid-
uous stands are not effective in winter.

Threatened Species.  Any species of plant or animal which is likely to become endan-
gered within the foreseeable future throughout all or a significant portion of its range, 
and which has been designated in the Federal Register as such.  In addition, some states 
have declared certain species in their jurisdiction as threatened or endangered.

Traditional.  Refers to old cultural practices (stories, customs, religious rites, kinship ties, 
etc.) passed down for generations.

Trust land.  Lands held by the United States government for the benefit and use of the 
Colville Confederated Tribes or individual Tribal members.  Only tribes or tribal mem-
bers may hold title.  If conveyed to a non-member, trust land goes into fee status.

Underburning.  The use of prescribed fire, most often below an overstory canopy to re-
move excess forest fuels.  Generally conducted in the spring months and a cooler fire than 
broadcast burning.

Understory.  Vegetation (trees or shrubs) growing under the canopy formed by taller 
trees.

Viable Population.  A wildlife or plant population that contains an adequate number of 
reproductive individuals to appropriately ensure the long-term existence of the species.

Viewshed.  A portion of the Forest that is seen from a major travel route, or high use lo-
cation.

Water Quality.  The chemical, physical and biological characteristics of water.

Water Yield.  The quantity of water derived from a unit area of watershed forming stream-
flow.
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Watershed.  An entire area that contributes water to a drainage system or stream.

Watershed Management Unit (WMU).  A subunit of a Resource Management Unit that 
generally follows the boundary of a first- or second-order watershed.  The 209 Reserva-
tion WMUs range in size from less than 200 acres to near 20,000 acres and are the basic 
management unit on the Reservation.

Wildfire.  Any wildfire not designated and managed as a prescribed fire with an ap-
proved prescription.

Wildlife Diversity.  The relative abundance of wildlife species, plant species, communi-
ties, habitats or habitat features per unit area.

Yarding.  The act or process of moving logs to a landing. 
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